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(54) Substituted propanolamine and 
morpholine derivatives 



(57) Connpounds having the formula 



(1) 



wherein n and fh independently are 1,2 
or 3; R and Ri independently are hyd- 
rogen or a substituent or jointly repre* 
sent-O-CHz-O-; 
Ra Is hydrogen, alkyi or substituted 
alkyi; and R3 and R4 independently are 
hydrogen, or a substituent or together 
yyith the N atom are a 5- or 6- mem- 
bered heteromonocyclic radical, or R2 + 
R4 jointly are - CHa - CH2 -; and phar- 
maceutically acceptable salts thereof. 
Including isomers. 

The compounds are antldepressantSt 
and a process for preparing them by 
various routes and pharmaceutical 
compositions containing them are also 
claimed. 
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SPECIFICATION 

Substituted propanolamine and morpholine deriva- 
tives 

5 . ^ 

The present invention relates to substituted prop- 
anolamine and morpholine derivatives, to a process 
for their preparation and to pharmaceutical composr 
itions containing them. 
10 The compounds covered by this invention have 
the general formula (1) 



from halogen, hydroxy, Ci-Cb alkoxy, -N v. or 



15 




(1) 



70 -CO-N<^ with Rs and Re as defined above. The 



same substituents may be present on a substituted 
Ci-Ci2 alkyl group. 
Substituted aryl-Ci-Ceallcyl, aryl-Ct-C4allcyl and 
75 aiYl-Ci-Csalkoxy groups are preferably aryl - Ci - 
CealkyI, aryI-Ci-C4 alkyl and aryl -Ci-Cealkoxy groups 
in which the aryl group is substituted by one or more 
C-CealkyI, halogen, halo-Ct-CealkyI, hydroxy, Ci- 
^Rs 

80 C6alkoxyand-N<^ with Rs and Re as defined 



Re 



wherein 

n and ni are, independently, 1,2 or 3; 
20 each or the groups R and Ri, which may be the same 
or different is hydrogen; halogen; halo-Ct-CealkyI; 
hydroxy; Ci-Cealkoxy; d-Cealkyl optionally substi- 
tuted; aryl-Ci-Cealkyl optionally substituted; aryl- 

^ Re 

25 C-Cealkoxy optionally substituted; -NOa; -N v. 

^Re 

wherein Rs and Re are, independently, hydrogen or 
Ci-Cedlkyl, or two adjacent R groups or two adjacent 
Ri groups, taken together, fomn the -O-CHa-O- radl- 

30 cal; 

Ra Is hydrogen, Ci-C,2alkyl optionally substituted, 
or aryl-Ci-CealkyI; each of the groups R3 and R4, 
which may be identical or different, is hydrogen, 
C-Csalkyl optionally substituted, CrC4alkenyl, Cr 

35 C4alkynyl, aryl-Ci-C4alkyl optionally substituted, 
Ca-Crcycloalkyl optionally substituted, or R3 and R4 
with the nitrogen atom to which they are bounded 
form a pentaomic or hexatomic saturated or unsatu- 
rated, optionally substituted, heteromonocyclic radi- 

40 cal optionally containing other heteroatoms belong- 
ing to the class of 0,S and N ; 
or Ra and R4, taken together, form the -CHa-CHa- radi- 
cal. 

This invention also includes the pharmaceutlcally 
45 acceptable salts of compounds with formula (I) as 
well as all the possible isomers and their mixtures, 
the metabolites provided with pharmacological, e.g. 
antidepressant, activity and the metabolic precur- 
sors of the compounds with formula (I). 
50 The alkyl, alkenyl, alkynyl and alkoxy groups may 
be straight or branched chains. 

When one or more of the groups R and Ri is a 
substituted C1-C6 alkyl group, it is preferably d-Cg 
alkyl substituted by one or more substituents chosen 
55 R5 
from hydroxy, Ci-Cb alkoxy, a -N v or 

/Rs 

-CO-nC group, in which R5 and Re are as defined 
60 ^Re 
above. 

An aryl group Is preferably phenyl. 
When one or more of the groups R3 and R4 is a 
substituted Ci-Ce alkyl group, it is preferably C-Ce 
65 alkyl substituted by one or more substituents chosen 



above. 

A substituted C3-C7 cycloalkyi group is a C3-C7 cyo- 
loalkyl substituted by one or more substituents pre- 
85 ferably chosen firom C-Ce alkyl, halogen, halo - C - 

^Rs 

Ce - alkyl, hydroxy, Ci-Ce alkoxy and -N-^ m 



Re 

which Rs and Re are as defined above. 
90 A Ci-CealkyI group is preferably methyl, ethyl or 
Isopropyt. 

A Ci-Ciaslkyl group is preferably metiiyl, ethyl, 
isopropyl or octy 1. 

A C2-C4alkenyl group is preferably vinyl or allyl. 
95 A Ca-C^alkynyl group is preferably propargyl. 

A halo-Ci-CealkyI group is preferably trihalo-C- 
Csalky^in particular trifluoromethyl. 

A Ct-Cealkoxy group is preferably methoxy or 
ethoxy. 

100 An aryl-Ci-CealkyI or aryl-Ci-C4alkyl group is prefe- 
rably benzyl or phenethyl. 
An aryl-Ct-Cealkoxy group is preferably benzyloxy. 

^Rs 

In a -N<^ group, R5 and Re preferably are, 

105 ^Re 

independently, hydrogen or 

Ci-CaalkyI, in particular mettiyl, ethyl or isopropyl. 

A Cr-Crcycloalkyl group is preferably cyclopropyl, 
cyclopentyl or cyclohexyl. 

1 1 0 When R3 and R4, with the nitrogen atom to which 
they are linked, form a substituted heteromonocyclic 
radical, the substituents are preferably Ci-Cealkyl or 
aryl, in particular methyl, or phenyl; preferred 
heteromonocyclic radicals are morpholine, 

1 1 5 piperidino, N-pyrrolidinyl, N - methyl - piperazinyl 
and N - phenyl - piperazinyl. 

When two adjacent R groups or two adjacent R, 
groups form the -O-CH2-O- radical, this is preferably 
a 3,4-methylendioxy radical. 

120 Owing to the presence of at least two asymmetric 
carbon atoms, for each compound of formula (I) at 
least two distinct diastereoisomers may exist, from 
which at least four distinct enantiomers may be 
obtained: both the single diastereoisomers and their 

125 mixture as well as the single enantiomers are 
included in the object of this invention. 

Examples of pharmaceutically acceptable salts of 
compounds (I) are both the salts with inorganic 
acids, for example hydrochloric acid, hydrobromic 

130 add, sulphuric acid, and the salts with organic acids. 
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for example, citric acid, tartaric acid, methansul- 
phonic acid, fumaric acid, malic add, maleic add and 
mandelicadd. 
According to this invention preferred salts of com- 
5 ^R, 
pounds (I) are those in which the -N<r group is 

salified with one of the acids mentioned above, pre- 
ferably the hydrochloric acid. 

1 0 Preferred compounds of the invention are the 
compounds with formula (1) wherein n and ni are, 
independently, 1 or 2; each of the groups R and Ri is, 
independentiy, hydrogen, methoxy, ethoxy, 
chlorine, trifluoromethyl or two adjacent R groups 

15 form a -0-CH2-0- radical; Ra is hydrogen or methyl; 
one of the groups Ra and R4 is hydrogen and the 
other is methyl as well as the pharmaceutically 
acceptable salts thereof. 
Particulariy preferred compounds of the invention 

20 are the compounds with formula (I) wherein n and ni 
are, independently, 1 or 2; each of the groups R and 
Ri is, independentiy, hydrogen, methoxy, ethoxy, 
chlorine, trifluoromethyl or two adjacent R groups 
form the radical -O-CH2-O-; R2 and R4, taken together, 

25 form the radical -CH2-CH2-, Ra is hydrogen, methyl or 
isopropyl as well as the pharmaceutically acceptable 
salts thereof. 

Examples of compounds preferred under this 
Invention are: 

30 2 - (a > phenoxy - benzyl) - morpholine; 

2 - [a - (2 - methoxy - phenoxy) - benzyl] - mor- 
pholine; 

2 - [a - (3 - methoxy - phenoxy) - benzyl] - mor- 
pholine; 

35 2 -[a -(4 -methoxy -phenoxy) -benzyl] -mor- 
pholine; 

2 - [a - (2 - ethoxy - phenoxy) - benzyl] - morpholine; 
2 - *a - (4 - chloro - phenoxy) - benzyl] - morpholine; 
2 - [a • (3,4 - methylendioxy - phenoxy) - benzyl] - 
40 morpholine; 

2 - [a - (2 - methoxy - phenoxy) - 2 - methoxy - benzyl] 
- morpholine; 

2 - [a - (2 - ethoxy - phenoxy) - 2 - methoxy - benzyl] - 
morpholine; 

45 2-[a-{2-ethoxy-phenoxy)-4-ethoxy-benzy3- 
morpholine; 

2 - [a - (4 - chloro-phenoxy) - 4 - ethoxy - benzyl] - 
morpholine; 

2 - [a - (2 - methoxy - phenoxy) - 4 - ethoxy - benzyl] - 
50 morpholine; 

2 - [a - (2 - methoxy - phenoxy) - 2 - chforo - benzyl] - 
morpholine; 

2 -[a - (2 - ethoxy - phenoxy) - 2 - chloro - benzyl] - 
morpholine; 

55 2 - [a - (2 - methoxy - phenoxy) - 3 - chloro - benzyl] - 
morpholine; 

2 - [a - (2 - ethoxy - phenoxy) - 3 - chloro - benzyl] - 
morpholine; 

2 - [a - (2 - ethoxy - phenoxy) - 4 - chloro - benzyl] - 
60 morpholine; 

2 - [o - (2 - methoxy - phenoxy) - 4 - chloro - benzyl] - 
morpholine; 

2 - [a - (2 - methoxy - phenoxy) - 4 - trifluoromethyl - 
benzyl] - morpholine; 
65 2 - [a - (4 - ethoxy - phenoxy) - 4 - trifluoromethyl - 



benzyl] - morpholine; , 

2 ' [a - (2 - methoxy - phenoxy) - 3,4 - dichloro - 
benzyl] - morpholine; 

2 - [flt - (2 - ethoxy - phenoxy) - 3^ - dichloro - benzyl] 
70 -morpholine; 

4 - methyl - 2 - [a - (2 - methoxy - phenoxy) - benzyl] - 
morpholine; 

4 - methyl - 2 - [a - (2 - ethoxy - phenoxy) - benzyl] - 
morpholine; 

75 4 - methy E - 2 - [a - (2 - methoxy - phenoxy) - 3 - chloro 
-benzyl] - morpholine; 

4- methyl - 2 - [a - (2 - ethoxy - phenoxy) - 3 - chloro - 
benzyl] - morpholine; 

4 - methyl - 2- [a - (2 - ethoxy - phenoxy) - 4 - chloro - 
80 benzyl] - morpholine; 

4 - methyl - 2 -[a - (2 - methoxy - phenoxy) -4 - chforo 
-benzyl] - morpholine; 

4 - metiiyl - 2 - [a - (2 - methoxy - phenoxy) - 4 - 
trifluoromethyl- benzyl] - morpholine; 
85 4 - methyl - 2 - [a - (2 - ethoxy - phenoxy) - 4 - trif- 
luoromethyl - benzyl] - morpholine; 
4- isopropyl - 2 - [a - (2 - methoxy - phenoxy) - 
benzyl] - morpholine; 

4 - isopropyl - 2 - [a - (2 - ethoxy - phenoxy) - benzyl] - 
90 morpholine; 

4 - isopropyl - 2 - [a - (2 - methoxy - phenoxy) - 3 - 

chloro - benzyl] - morpholine; 

4 - isopropyl - 2 - [a - (2 - ethoxy - phenoxy) - 3 - 

chloro - benzyl] - morpholine; 
95 4 - Isopropyl - 2 - [a - (2 - ethoxy - phenoxy) - 4 - 

chloro - benzyl] - morpholine; 

4 - isopropyl - 2 - [a - (2 - methoxy - phenoxy) - 4 - 

chloro - benzyl] - morpholine; 

4 - isopropyl - 2 - [a - (2 - methoxy - phenoxy) - 4 - 
100 trifluoromethyl -benzyl] -morpholine; 

4 - isopropyl - 2 - [a - (2 - ethoxy - phenoxy) - 4 - 

trifluoromethyl - benzyl] - morpholine; 

N - methyl - 2 - hydroxy - 3 - phenoxy - 3 - phenyl - 

propylamine; 

1 05 N - methyl - 2 - hydroxy - 3 - 12 - methoxy - phenoxy) - 

3 - phenyl - propylamine; 

N - methyl - 2 - hydroxy - 3 - (2 - ethoxy - phenoxy) - 3 

- phenyl - propylamine; 

N - methyl - 2- hydroxy - 3 - (4 - chloro - phenoxy),^3 
110 - phenyUpropytamine; 

N - methyl - hydroxy - 3 - {3 A - methylendioxy - 

phenoxy) - 3 -phenyJ - propylamine; 

N - methyl - 2-hydroxy - 3 - (2 - methoxy -phenoxy) - 

3 - (2 --chlora- phenyl) - propylamine; 
1 15 N - methyl - 2 - hydroxy - 3 - (2 - ethoxy - ithenoxy) - 3 

- (2-chlora- phenyl) - propyiancdne; 

N - methyl- 2 - hydroxy - 3 - (2 - methox)^- phenoxy) - 
3 - (3 - chtorO " phenyl) - propylamine; 
N - methyt - 2 - hydroxy - 3 - (2- ethoxy- phenoxy) - 3 
1 20 - (3 - chloro - phenyl) - propytamine; 

N - methyl - 2 - hydroxy - 3 - (2 - methoxy - phenoxy) - 

3 - (4 - chloro - phenyl) - propylamine; 

N - methyl - 2 - hydroxy - 3 - (2 - ethoxy - phenoxy) - 3 

- (4 - chloro - phenyl) - propylamine; 

125 N • methyl - 2 - hydroxy - 3 - (2 - methoxy - phenoxy) - 
3 - (4 - trifluoromethyl - phenyl) - propylamine; 
N - methyl - 2 - hydroxy - 3 - (2 - ethoxy - phenoxy) -3 

- (4 - trifluoromethyl - phenyl) - propylamine; 

N - methyl - 2 - hydroxy - 3 - (2 - methoxy - phenoxy) - 
130 3 - (3,4 - dichloro - phenyl) - propytamine; 
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N - methyl - 2 - hydroxy - 3 - (2 - ethoxy - phenoxy) - 3 

- (3,4 - dichloro - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - phenoxy - 3 - phenyl - 
propylamme; 

5 N - methyl - 2 - methoxy - 3 - (2 - methoxy - phenoxy) 

- 3 - phenyl - propylamine; 

N - methyl - 2 - methoxy-3 - {2 - ethoxy- phenoxy) - 3 

- phenyl - propylamine; 

N - methyl - 2 - methoxy - 3 - (4 - chloro - phenoxy) - 3 
10 - phenyl - propylamine; 

N - methyl - 2 - methoxy - 3 - (3,4 - methylendioxy - 

phenoxy) - 3 - phenyl - propylamine; 

N - methyl - 2 - methoxy - 3 - phenoxy - 3 - (2 - chloro - 

phenyl) - propylamine; 
1 5 N - methyl - 2 - methoxy - 3 - (2 - methoxy - phenoxy) 

- 3 - (2 - chloro - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - ethoxy - phenoxy) - 3 

- (2 - chloro - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - methoxy - phenoxy) 
20 - 3 - (3 - chloro - phenyl) - propylamine; 

N - methyl - 2 - methoxy-3 • (2 - ethoxy - phenoxy) - 3 

- (3 - chloro - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - methoxy - phenoxy) 

- 3 - (4 - chloro - phenyl) - propylamine; 

25 N- methyl -2 -methoxy- 3 -(2 -ethoxy -phenoxy) -3 

- (4 - chloro - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - methoxy - phenoxy) 

- 3 - (4 - trifluoromethyl - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - ethoxy - phenoxy) - 3 
30 . (4 - trifluoromethyl - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - methoxy - phenoxy) 

- 3 - (3/* - dichloro - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - ethoxy - phenoxy) - 3 

- (3,4 - dichloro - phenyl) - propylamine, as well as 
35 their pharmaceutically acceptable salts. 

The compounds of the invention are prepared by a 
process comprising: 
(a) reducing a compound of formula (II) 



40 



(II) 



wherein n, ni, R, Ri and R2 are as defined above, so 
45 obtaining compounds of formula (I) wherein Ra and 
R4 are both hydrogen and R, Ri, n, ni and R2 are as 
defined above; or 
(b) reducing a compound of formula (III) 



50 




8 



(ni) 



55 wherein n, n,, R, Ri, R2, R3 and R4 have the meanings 
reported above; or 
(c) redudng a compound of fomnula (IV) 



60 



wherein n, n^ and R2 are as defined above and R and 
Ri have the meanings reported above except -NOa, 
65 or a salt thereof, so obtaining compounds of formula 




70 



(I) wherein n, n, and Rz are as defined above, R and 
Ri have the meanings reported above except -NO2, 
and R3 and R4 are both hydrogen; or 
(d) reacting a compound of formula (V) 



(V) 



75 wherein n, ni, R and Ri are as defined above, with an 
amine of formula HNR3R4 in which R3 and R4 are as 
defined above, so obtaining compounds with for- 
mula (I) wherein R2 is hydrogen, n, ni, R, Ri, R3 and R4 
have the meanings reported above, except the 

80 meaning of R4 as forming, together with Ra, the radi- 
cal -C>42-CHr; or 

(e) reducing a compound of formula (VI) 



85 



0 



(vx) 



90 



wherein n, n„ R, R, and R3 are as defined above, and 

Z is /CH2 or ^C=0, so obtaining compounds of 

formula (I) wherein R2 and R,, taken together, form 
the radical -CH2-CH2- and n, n„ R, Ri and R3 are as 
95 defined above; 
or 

(f) reductively cyclizing a compound of formula 
(VII) 



100 



(E), 



^COOR . 



(VIl) 



105 wherein n, n,, R and Ri are as defined above, R, Is 
Ci-Ce-allcyl, one of Rb and Rc is hydrogen and the 
other Is -C^N or R5 and Rc, taken together, form the 
radical =CH-N02, so obtaining compounds of for- 
mula (1) wherein n, ni, and R and Ri are as defined 

1 1 0 above, R2 and R4, taken together, form the radical 
-CH2-CH2- and R3 is hydrogen; or 
(g) cyclizing a compound of formula (Vlil) 



115 



<R), 



(vm) 



wherein n, ni, R, Ri and R3 are as defined above and 
120 X is hydroxy or halogen or the residue of a reactive 
ester of an alcohol, so obtaining compounds of for- 
mula (1) wherein R2 and R4, taken together, form the 
radical -CHrCH2 and n, ni, R, R, and R3 are as defined 
above; or 

125 (h) reacting a compound of formula (IX) 



130 
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wherein Ri, R, Ri and Ra are as defined above, with 
a compound of formula (X) 

Y-CIVCHrY (X) 

5 

wherein each of the groups Y, whether the same or 
different, is halogen orthe residue of a reactive ester 
of an alcohol, so obtaining compounds of formula (I) 
wherein Rz and R4, taken together, form the radical 

10 -CHrCHa- and n, ni, R, Ri and R, are as defined above 
and, if desired, converting a compound mth formula 
(i) into another compound with formula (I) and/or, if 
desired, saiifying a compound with formula (i) or 
obtaining a free compound from a salt and/or, if 

15 desired, resolving a mixture of isomers into the indi- 
vidual isomers. 

The reductionof a compound of formula (ii) as 
well as the reduction of a compound of formula (III) 
may be. In general, effected by the methods usually 

20 employed for the reduction of nitriles and amides, 
for example by treatment with LiAIH4 or BH3 in an 
inert anhydrous solvent, preferably an aliphatic 
ether, e.g. diethyl ether, or tetrahydrofuran, or a mbc- 
ture of these soh^ents at temperatures varying from 

25 about 0°C to solvent reflux temperature, or by treat- 
ment with an alkaline boronhydride, e.g. NaBH4« in 
the presence of alkaline metals as described, for 
example, in Tetr. Lett 1969, page 4555. Alternatively 
the reduction of a compound of formula (il) may be 

30 carried out by catalytic hydrogenation using, e.g., 
Raney nickel or Pd/C as catalyst and operating in the 
presence of liquid ammonia in a solvent which may 
be, for example, a Ci-Ce-aliphatic alcohol, e.g. 
methanol or ethanol, orthe water at atmospheric 

35 pressure and attemperatures ranging from room 
temperature to about 50°C. 

A salt of a compound of formula (fV) Is, for exam- 
ple, the salt of a compound of formula (IV) in which 
R2 is hydrogen with an alkaline metal, e.g. sodium or 

40 potassium: this salt can be obtained directly in the 
course of the preparation of the compound (IV) 
described later. 

The reduction of a compound of formula (IV) or a 
saltthereof may be performed by conventional way, 

45 for example with LiAIH4 as described, e.g., in J. Org. 
Chem.3S, page 2852 (1974) or with sodium bis - (2 - 
metoxyetoxy)aluminlumdihydride, i.e. 
NaAIH2(0C2H4OCH3)2« as reported, e.g., in Chem. 
Comm. 1974, page 307. 

50 The reaction of a compound of formula (V) vtnth an 
amine of formula HNR3R4 may be effected by known 
methods, preferably without solvents but also in the 
presence of a solvent such as, for example, an aque- 
ous or aqueous-alcoholic solvent or dimethylfor- 

55 mamide, operating, if necessary. In a stopped vessel, 
attemperatures ranging from room temperature to 
approximately ISO'^C. 

The reduction of a compound of formula (VI) may 
be peiformed by the same method reported above 

60 for the reduction of a compound of formula (III) 
using, for example, the procedure described In J. 
Med. Chem., vol 19, page 41 (1976), particulariy 
when Z, in the compound (Vi), represents a group 
^C=0. 

65 The reductive cyclization of a compound of for- 



mula (Vll) may be carried out by treatment with a 
suitable reducing agent by known procedures, prefe- 
rably with BH3 in an inert anhydrous solvent, e.g. an 
aliphatic ether, for example diethylether, or tet- 

70 rahydrofuran, at temperatures varying preferably 
between about OX and about 4(rc. 

When in the compound of formula (VIII) X is 
halogen this is preferably chlorine or bromine, when 
X is the residue of a reactive ester of an alcohol. It is 

75 preferably -Omesy I or -0-tosyl. 

The cyclization of a compound of formula (VIII) 
may be effected by conventional way, for example, 
when X is hydroxy, by boiling in a soh/ent able to 
form an azeotropic mixture with water, e.g. toluene, 

80 in the presence of a n acid catalyst e.g. 

p-toluensulphonic acid or BF3 and/or in the presence 
of a dehydrating agent, e.g. anhydrous CuSO«; or . 
when X is halogen orthe residue of a reactive ester 
of an alcohol, by treatment with a base, for example 

85 with potassium tert butylate in tert butyl alcohol or 
with sodium hydride in dimethylformamide, 
dimethylsuiphoxyde or dimethylacetamide, or with 
butyl lithium or lithium diisopropylamide and similar 
in tetrahydrofuran or in an aliphatic ether, e.g. dieth- 

90 ylether, or with NaNHa or KNH2 in ammonia using 
the procedures known in the organic chemistry. 

When in the compound of formula (Vlil) one or 
more of the substituents R and Ri represents an hyd- 
roxy group. In orderto avoid that this group inter- 

95 ferein the cyclization reaction, an amount of base 
sufficient to salify all the hydroxy groups present is 
preferably employed: the reactivity of the alcoholic 
salified hydroxy group is higherthanthat of the 
salified phenolic hydroxy group which therefore 

100 does not interfere in the reaction. 

In a compound of formula (X) preferably the 
groups Y are both halogen, and in this case prefer- 
ably one of them is chlorine and the other is iodine, 
or they are both -O-tosyl, or, preferably, they are 

105 both -0-mesyl. 

The reaction of a compound of formula (IX) with a 
compound of formula (X) wherein the groups Y are 
both halogen, in particular with 1 - chloro - 2 - iodo - 
ethane, may be performed, for example, using 

110 equlmolecular amounts of the reagents in presence 
of an amount at least equimolecular of a strong base 
preferably chosen from the group of the alkaline 
hydrides, e.g. sodium hydride, or of a small excess 
of an alkaline or alkaline-earth carbonate or bicarbo- 

1 15 nate, e.g. NaaCOs, KaCOa or NaHCOa. The used sol- 
vent preferably is a polar solvent, for example 
dimethylformamide, and the reaction temperature 
may vary from room temperature to solvent reflux 
temperature, preferably arounding 50'C. 

120 The reaction of a compound of formula (IX) with a 
compound of formula (X) wherein both the groups Y 
represent the residue of a reactive ester of an 
alcohol, in particular -0-mesyi, may be carried out by 
treating, under cooling, the mixture containing 

125 equimolecular amounts of the reagents in an apolar 
solvent, e.g. benzene or an aliphatic ether, for exam- 
ple diethylether, with at least two molar equivalents 
of a strong base such as, for example, butyl lithium, 
lithium isopropylamide or sodium amide in 

130 ammonia. 
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The interference in the reaction between compou- 
nds (IX) and compounds (K) of the hydroxy groups 
in case represented by the substituents R and Ri can 
be avoided using an excess of the base analogously 
5 to what reported above in connection with the cyc- 
lization of a compound of formula (VIII). 

When in the compounds having the formulae (II), 
(III), (IV), (VI) and (Vlt) reported above one or more of 
the substituents R, Ri, R3 and R4 represent reducible 
10 groups and VV6 wish to maintain these groups 
unchanged in the final compounds (I), then the 
reductions reported above atthe points (a), lb), (c), 
(e) and (f) are preferably performed using selective 
conditions. 

15 Thus, for example, the reduction of compounds 
with formula (II), (III), (VI) and (Vll) containing groups 
halogen or nitro may be effected selectively as to 
these groups operating, for example, with BH3 in tet- 
rahydrofuran or an aliphatic ether, e.g. diethylether, 

20 under nitrogen atmosphere, for example according 
to the procedure described in J. Am. Chem. Soc86, 
3566 (1964) or also with Zn in ethanol as described in 
Experlentia 33 (I), 101-102 (1977). 
The reduction of a compound of formula (IV) 

25 wherein one or more of the groups R and R, is 
halogen may be carried out selectively as to the 
halogen using, e.g., Red-AI, i.e. i\3aAIH2(OC2H40CH3)2, 
as reducing agent The reduction of compounds of 
formula (lit) and (VI) wherein R, or R4 is C2-C4 alkenyl 

30 or CrC4 alkynyl may be carried out selectively as to 
these groups using, e.g., LiAIH4 in the reaction condi- 
tions previously reported. However, In these condi- 
tions KMOrgroups and halogen atoms, in case pres- 
ent, are reduced too, therefore compounds (I) 

35 wherein one or more of the substituents.R and Ri 
represents a nitro group or a halogen atom and R3 
represents, at the same time, CrC4-alkenyl of C2-C4- 
alkynyl cannot be prepared by the reduction pro- 
cesses reported above. 

40 These compounds may be obtained, for example, 
by the processes indicated above atthe points (d), 
(g) or (h) or by conversion of a compound of formula 
(I) into another compound of formula (I). 
The same considerations apply to the other reduc- 

45 tive processes described in the present application 
either whether they regard the preparation of final 
compounds or whether they regard the preparation 
of intermediate compounds. 
Both the optional conversion of a compound of 

50 formula (I) into another compound of formula (I) and 
the optional salification orthe preparation of afree 
compound of formula (I) from a salt thereof as well 
as the optional resolution of a mixture of Isomers 
can be effected by conventional way. 

55 For example, a compound of formula (I) wherein 
Ra is hydrogen and R4 has the meanings reported 
above or, together with R2, fonn a group -CHa-CHr 
may be converted into the corresponding compound 
of formula (I) wherein R3 is C^-Ce- aikyi, (VC4 alkenyl, 

60 Ca-C4 alkynyl, aryl-C:i-C4 alkyi or C3-C7 cycloalky! by 
the usual methods of alkylation of the amines for 
example the reductive amination orthe mere alkyla- 
tion. 

The reductive amination consists in reacting a 
65 compound of formula (I) wherein Ra and/or R4 is hyd- 



rogen with the suitable carbonyi compound, that is 
aldehyde or ketone, in the presence of a reducing 
agent which may be the hydrogen or, preferably, a 
mixed hydride, e.g. NaBHaCN or iV!aBH4, orthe for- 

70 mic acid according to the Leuckart-Wallach reaction. 
When the reducing agent is the hydrogen the 
reductive amination is preferably carried out in an 
alcoholic solvent e.g. methanol or ethanol, in the 
presence of a catalyst such as, e.g., Raney nickel or 

75 Pd/C at atmospheric pressure and at temperature 
varying from room temperature to about SOX acco- 
rding to the procedure described, e.g.. In Org. Reac- 
tions, 4, 174 (1948). When the reducing agent Is a 
mixed hydride, e.g. NaBHaCN or IMaBH4, the reduc- 

80 tive amination may be effected in the presence of an 
excess of the hydride operating preferably at room 
temperature according to the methods described in 
Tetr. Lett,3, 261 (1963), J. Org. Chem.,57, 1673 
(1 972), Synthesis,3, 140 (1975). When the reductive 

85 amination is carried out with the formic acid accord- 
ing to the Leuckart-Wallach reaction, the formic acid 
may be present in excess and the reaction mixture 
may be preferably heated for a time varying from 
two to twelve hours as described, eg., in Org. Reac- 

90 tions,5,301(1949). 

The alkylation reaction may be performed, for 
example, by treatment with the appropriate alkyI or 
aralkyi halide or with a reactive ester, e.g. tosylate or 
mesylate, of the appropriate alcohol. The alkylation 

95 may be canried out either in the absence of solvents 
or In a soh/ent such as, e.g., water, an aliphatic 
alcohol, e.g. ethyl or methyl alcohol, a glycol, e.g. 
ethylenic or propylenic glycol, benzene or dimethyl- 
• formamlde or a mixture of these solvents in the pre- 

100 sence of an acid acceptor such as, for example, 
triethylamine, an alkaline carbonate or bicarbonate 
or an excess of the amine, at temperatures ranging 
from about 60"C to solvent reflux temperature acco- 
rding to the procedures described, e.g., in J. Org. 

105 Chem. 2, 139 (1938); Org, Synt Coll., vol. II, 183 
(1943); J. Amer. Chem. Soc, 5^,4457 (1932). 

The monoalkylation may be effected, alternafively, 
by the methods described for example in J. Org. 
Chem. 4(7, 23, 3453 (1975); J. Chem. Soc. c2223 

110 (1969); J. IWIed. Chem. 17 (1),654 (1974). 

The conversion of a compound of formula (I) 
wherein one of R3 and R4 is hydrogen into the cor- 
responding compound of formuFa (I) wherein one of 
Rs and R4 is methyl may be carried out, in particular, 

115 also by reaction with ethyl chloroformiate in 

chloroform, in the presence of an excess of KOH at a 
temperature ranging from about O^C to about 5X 
and by reduction of the obtained carbamic ester with 
an excess of LiAlhU or BHa in anhydrous diethylether 

120 atthe reflux temperature. 

A compound of formula (i) wherein one of R3 and 
H4 is Ci-Cb alkyI and the other is hydrogen may be 
obtained, alternatively: (a') reacting a compound of 
formula (I) wherein both R3 and R4 are hydrogen with 

125 benzaldehyde in a solvent such as, e.g., benzene or 
toluene atthe reflux temperature; (b') reducing the 
obtained Schiff base, for example by catalytic hyd- 
rogenation in an alcoholic soh^ent in the presence of 
Raney nickel or Pd/C, or with mixed hydrides, e.g. 

130 LiAIHior NaBhU, as described, for example, in 
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Houben-Weyl, vol. XI, part 1, page 341 (1957); (c') 
allcylating the obtained berttylamine with the 
appropriate alkyi halide by the aikylatlon procedure 
previously described and finally (d') removing the 
5 benzyl group, for example by catalytic hydrogena- 
tion, according to the procedure described in J. 
Amen Chem. Soc 63, 1964 (1941), or, preferably, by 
treatment with ethyl chlorofomiiate at the reflux 
temperature according to the method described in J. 

10 Med. Chem. 18i6), 576 (1975). By proceding analog* 
ously a compound of formula (I) where one of R3 and 
R4 is benzyl may be converted into the correspond- 
ing compound of formula (I) wherein one of R3 and 
R4 is hydrogen. 

15 A compound of formula (I) where Ra and R4 are 
both hydrogen may be converted into the correspo- 
nding compound of formula (I) wherein one of Rs 
and R4 is hydrogen and the other is benzyl by reac- 
tion with benzoyl chloride in the presence of aque- 

20 ous sodium hydroxyde in an organic soK^ent such 
as, e.g., dichloromethane preferably at temperatures 
varying from OX to room temperature and then 
reducing the obtained benzoylamino derwative with 
a mbced hydride, e.g. LiAIH4« or BH3 in tetrahyd- 

25 rofuran or diethylether at the solvent reflux tempera- 
ture. 

Acompound of formula (I) wherein R2 is hydrogen 
may be converted into a compound of formula (I) 
wherein Ra is C,-Ci2 alkyi or aryl-C-Ce alkyl by the 
. 30 methods usually employed for the etherification of 
the alcohols, for example reacting an alkaline salt of 
the alcohol, ag. the lithium or the sodium salt with 
the appropriate alkyl or aralkylhalide; the reaction 
may be carried out at a temperature varying from the 
35 room to the reflux temperature in an organic solvent 
which may be, for example, the same solvent 
wherein the alkaline salt of the alcohol was pre- 
pared. 

The lithium salt of the alcohol may be obtained by 
40 reaction with a lithium alkyl, e.g., lithium butyl, in an 
inert anhydrous solvent such as, e.g., tetrahyd- 
rofiiran; the sodium salt may be obtained by reac- 
tion with sodium metal or sodium hydride in an inert 
anhydrous solvent such as, e.g., benzene, toluene or 
45 dimethylformamide. By analogous way a compound 
of fomiula (I) where one of the groups R and Ri is 
hydroxy may be converted into the corresponding 
* compound of formula (I) where one of the groups R 

and Ri is C-Ce alkoxy or aiyl-Ci-Ca alkoxy. 
50 A compound of formula (I) where R2 is alkoxy 
or aryl-Ci-Ce alkoxy may be converted into the cor- 
responding compound of formula (I) where R2 is 
hydroxy by the usual methods of de-ethenfication; 
' for example a compound of formula (I) where R2 is 
55 methoxy may be de-etiierified by treatment with 
pyridine hydrochloride or with boron tribromide or 
with CaHs SK in dimethylformamide at 100-130X as 
described, e.g., in J. Med. Chem. 20(1), 165 (1977). 
When the de-etherification is carried out with 
60 piridlne hydrochloride it is preferably performed 
under nitrogen atmosphere at temperatures around- 
ing 150**C. The de-etherification with boron trib- 
romide is preferably carried out by adding to a solu- 
tion of the compound of formula (I), cooled at a 
65 temperature between -70° and -SOX, a solution of 



BBra in chloroform, operating under nitrogen 
atmosphere and terminating the reaction at OX by 
addition of methyl alcohol. 
A compound of formula (I) where R3 and R4 are 
70 both methyl may be converted into the correspond- 
ing compound of formula (0 where one of Ra and R4 
is methyl and the other is hydrogen, for example, by 
treatment with ethyl cffloroformiate in benzene or 
toluene at the solvent r^ux temperature and by 
75 subsequent treatment with afcoholic KOH at the 
reflux temperature. 

Acompound of formula (I) where one of the sub- 
stituents R and Ri is a group -NO2 may be converted 
into the corresponding compound of formula (I) 
80 wherein one of the groups R and R, is -NH2 by the 
methods usually employed'fbr the reduction of the 
aromatic nitro-derivatives, for exampleby catalytic 
hydrogenation using, e.g., platinum, palladium or 
Raney nickel as catalyst according to the known pro- 
85 cedures of the organic chemistry. 

A compound of formula (I) where one of the sub- 
stituentsR and Ri is amino may be transformed into 
the corresponding compound of formula (I) where 
one of the groups R and Ri is hydroxy, converting 
90 the amine into the corresponding diazonium salt and 
then hydrolysing this for example according to the 
procedure described in Org. Synth.23, 1 1 (1943), or 
as described in J. Org. Chem. 42, 2053 (1977). 
A compound of formula (I) where one of the 
95 groups R and Rt is amino may be converted into the 
corresponding compound of formula (I) wherein one 
of the groups R and Ri is mono- ordl-Ci-Ce 
alkylamino by reductive amination or by alkylation 
as previously reported. 
100 As stated above also the salification of a com- 
pound of formula (1) as well as the preparation of a 
free compound from its salt and the separation of 
the isomers from a mfoaure may be effected in a 
conventional manner. 
105 Thus, for example, the salt of a compound of for- 
mula (I) with hydrochloric acid may be obtained by 
treatment with anhydrous gaseous hydrochloric add 
or, an anhydrous alcoholic solution. of hydrochloric 
acid in an anhydrous soh^ent such as,.e.g., dieth- 
110 yiether, benzene, ethyl alcohol and isolating the hyd- 
rochloride by filtration or evaporation of the solvent 

The separation of the isomers, e.g. dias- 
tereoisomers, from their mixture may be performed 
by fractionate cristallizationfrom a suitable sohrent 
1 1 5 or by chromatography. 

The chromatographic separation may be carried 
out both by thin layer preparative chromatography 
and by column chromatography using silica gel or 
magnesium silicate as supportand, e.g., benzene, 
120 ethyl acetate, cyclohexane, chloroform, methylene 
chloride, ethyl ether ortheir mixtures as elution sol- 
vents, or by HPLC. 

The optional conversions reported above for the 
compounds of formula (i) as well as the separation 
125 of the isomers, e.g. diastereoisomers, from a mbc- 
ture may also be effected, if desired, on the starting 
materials or on the intermediate compounds. 

The compounds of formula (II) where Rs Is hyd- 
rogen may be prepared from the aldehydes of fbr- 
130 mula(XI) 
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5 where R, Ri, n and n, are as defined above, by the 
methods usually employed for converting the 
aldehydes Into cyanohydrins, for example by treat- 
ment with a metablsulfite, preferably an alkaline, e.g. 
sodium, metabisulfite in the presence of a cyanide 

10 preferably an alkaline, e.g. sodium or potassium, 
cyanide, operating In a suitable solvent such as, ag., 
diethyienglycol dimethylether, water, an aliphatic 
alcohol, ag. ethyl alcohol, or a mixture of those sol- 
vents at temperatures ranging from room tempera- 

15 ture to about 10(rt:,preferablyfrom50X to about 

The compounds of formula (II) where Hz is Ci-C,2 
alkyi optionally substituted or aryl-Ci-Cs alkyi may be 
obtained by etherificatlon of the compounds of fbr- 

20 mula (11) where R2 Is hydrogen according to the con- 
ventional procedures, e.g. by treating the alkaline 
salt of the alcohol with the appropriate alkyi or aral- 
kyl halide as previously reported for the analogous 
conversions on compounds of formula (I). 

25 The compounds of formula (III) wherein R2, Rs and 
R4 have the meanings reported above except the 
meaning of R2 and R4 as forming, taken together, 
^Hz-CHa-, may be prepared by the usual methods of 
preparation of the amides, for example by reacting 

30 an amine of formula HNR3FU where Ra and R4 are as 
defined above, with a compound of fbrmula (XII) 



35 




(XII) 



where R, Ri, n, ni and R2 are as defined above, or, 
preferably, with a reactive derivative thereof, for 
example an acid halide or a Ci-Cs-alkyI-, preferably 

40 ethyl-, ester. The reaction may be carried out either 
in the absence of solvent or in the presence of a 
suitable solvent such as, e.g., a d-Q aliphatic 
alcohol, for example ethyl alcohol, in the presence, 
if necessary, of a condensing agent, e.g. dicyc- 

45 lohexyl carbodiimide, or of an acid acceptor, for 
example an alkaline carbonate or bicarbonate or a 
tertiary amine, e.g. triethylamine, or an excess of the 
amine of formula HNR3R4. 
The compounds of formula (III) wherein R2 and R4, 

50 taken together, form the radical -CHrCHr may be 
prepared, for example, by cyclizing a compound of 
formula (Xllt) 



55 




(XIII) 



where R, Ri, n, n, and R3 have the meanings reported 
above and X is hydroxy or halogen or, preferably, 

60 the residue of a reactive ester of an alcohol, e.g. a 
tosytate or a mesylate, operating for example, in the 
reaction conditions reported above for the cycliza- 
tion of a compound of formula (VIII), preferably, 
when X is halogen or the residue of a reactive ester 

65 of an alcohol, in the presence of an amount at least 



70 



equimolecular of a base preferably chosen from the 
group of the alkaline carbonates and bicarbonates, 
e.g. K2CO3, in a suitable solvent e.g. dimethylfor- 
mamide, dimethytsulphoxyde and similar. 

Compounds of formula (111) wherein Rz and R4, 
taken together, form the radical -CHrCHi- may be 
also obtained, alternatively, from a compound of 
formula (XIV) 



75 




(XIV) 



80 where R, Ri, n, n^ and R3 are as defined above, by 
heating at temperatures ranging from about 120** to 
about 180°C in an appropriate solvent such as, e.g., 
hexamethylenphosphortriamide, as described, for 
example, in 

85 Can.J.Chem.4d,914(1971). 

The compounds of formula (IV) may be prepared 
by treating, for example, a reactive derivative of the 
compound of formula (XII), which may be, for 
instance, one of the reactive derivatives indicated 

90 above or, preferably, the amide obtained by reacting 
the acid of formula (XII) with carbonyldiimidazble, 
with nitromethane in the presence of a base such as, 
e.g. an alkaline hydride, for example sodium hyd- 
ride, in an appropriate anhydrous solvent, e.g. tet- 

95 rahydrofuran. In this way compounds of formula (IV) 
in which R2 is the cation of the used base are 
obtained,.which, if desired, may be etherified by 
conventional methods, for example as reported 
above, to give compounds of formula (IV) where R2 

100 Is ^"^2 optionally substituted or aryl-Ci-CIe 
alkyi, or acidified to give the ketonic form of the 
compounds of formula (IV) where R2 is hydrogen. 

The compounds of formula (V) may be prepared 
by known methods, for escample oxidizing a com- 

105 pound of fbrmula (XV) 



(R ), 



CBbGH 



1V 



(XV) 



110 



where R, Ri, n and ni are as defined above, for 
example with a peroxy acid, preferably m- 
chloro-perbenzoic acid, in an organic solvent, e.g. 
dichloromethane, chloroform, benzene or acetone, 
1 1 5 or according to the method described in Tetrahedron 
28, 3009 (1972) from the aldehydes of formula (XI). 

The compounds of formula (VI) wherein Z is. 
^CH2 may be prepared, for example, by cyclizing a 
compound of formula (XVI) 

120 




(XVI) 



125 



where R, Ri, n, ni, Ra and X have the meanings 
reported above, using approximately the same reac- 
tion conditions reported above for the cyctization of 
130 a compound of formula (VIII). 
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,The compounds of formula (Vl) wherein Z is . 

may be obtained, for example, by reacting a 
compound of formula (XVII) 



(XVII) 



10 where R, n, ni are as defined above and each of 
the groups R,, which may be identical or different, is 
allcyl, preferably methyl or ethyl, with an amine 
of fomnula Rs-NHz where Ra has the meanings 
reported above. The reaction is preferably carried 
15 out under pressure In a suitable solvent e.g. a Ci-Cb 
aliphatic alcohol, for example ethyl alcohol, at temp- 
eratures varying from about 50** to about 150X. If the 
reaction is performed using controlled temperature, 
time and stoichiometry conditions, then a com- 
20 pound of fomiula (XVII) where one of the groups 
-COORa is replaced by a group -CONHR3 is obtained, 
from which a compound of formula (VI) may be 
obtained by boiling, ag. in acetic acid, or by treat- 
ment with a strong base, e.g. NaH, in a suitable sol- 
25 vent, e.g. dimethylformamide or dimethylsuphox- 
ide. Compounds (VI) may also be obtained from the 
imides corresponding to the amides of fonnula (XiV) 
by the same procedure described above for the pre- 
paration of compounds (III) from compounds (XIV), 
30 The compounds of formula (VII) where one of the 
groups Rb and Rc is hydrogen and the other Is -C^N 
may be prepared by known methods, for example by 
reacting a compound of formula (II) wherein R2 is 
hydrogen with a Ci-Ce alkyl-halo-acetate, for exam- 
35 pie ethytbromoacetate, in the presence of a base, 
e.g. an alkaline carbonate or bicarbonate, e.g. K2CO3, 
in an anhydrous solvent such as, for example, 
dimethylacetamlde, diemthylformamide, dlmethyl- 
sulphoxide and similar at temperatures varying, e.g., 
40 from room temperature to about 80^C. 

The compounds of formula (VII) where Rb and R^ 
taken together, form the radical =CH-N02 may be 
obtained, by analogous way, starting from a com- 
pound of formula (iV) wherein R2 is a cation, e;g. an 
45 alkaline cation, for example sodium, by reaction with 
a C-Cs alkylhalo-acetate, preferably ethylbromoace- 
tate, attemperatures ranging from about 0**C to 
about 50*^ In an anhydrous solvent such as, for 
example, tetrahydrofuran, dioxane or one of the soL- 
'50 vents hereabove mentioned. 

The compounds of formula (VIII) may be prepared, 
for instance, from the compounds of formula (IX) as 
described, e.g. In Ind. J. Chem. 13,462 (1975), or by 
reducing a compound of formula (XVI) using the 
55 known methods of the organic chemistry, for exam- 
ple with BH3 under nitrogen atmosphere at a temp- 
erature between about -10X and about OX in an 
inert anhydrous soWent such as, e.g., tetrahyd- 
rofuran or an aliphatic ether, e.g. diethylether. 
60 The compounds of formula (IX) where Ra is hydr 
rogen may be prepared by the methods Indicated 
previously at the points (a), (b) and (c). 

The compounds of formula (IX) where R3 is differ- 
ent from hydrogen may be obtained alkylating by 
65 known methods, e.g. those reported above for the 



alkylation of the amines, the compounds of formula 
(IX) where R3 is hydrogen, or reducing the compou- 
nds of formula (111) wherein R2 is hydrogen as 
described above. 
70 The compounds of formula (X) are known conrr- 
pounds or, respectively, may be prepared by known 
methods. - 

The aldehydes of fonnula (XI) may be obtained by 
the usual methods for preparing the aldehydes 

75 described in the Organic Chemistry, e.g. oxidizing 
the corresponding primary alcohols, e.g. by treat- 
ment with 99% phosphoric acid in the presence of 
dicyclohexylcarbodiimlde by conventional way, or 
reducing the corresponding acid chlorides according 

80 to known procedures. This reduction may be per- 
formed, e.g., with a mixed hydride. In particular with 
tri-tert butoxy lithium aluminium hydride, attemp- 
eratures varying between about — 70X and about 
-SOX in an anhydrous solvent, for example dieth- 

85 yienglycol dimethylether, tetrahydrofuran, dieth- 
ylether and similar. The acid chlorides mentioned 
above may be in turn obtained from the correspond- 
ing carboxylic acids, that is a - phenoxyphenyl acetic 
acids, by the classic methods of the organic chemis- 

90 try, for example by treatment with thionyl chloride or 
with oxalyt chloride in the absence of solvents or in 
an organic anhydrous solvent, ag. benzene, toluene 
and simitar, according to known procedures. 
The compounds of formula (XII), as well as the 

95 reactive derivatives of the compounds of formula 
(XII), may be prepared by known methods; in par- 
ticular the Ci-C^ alkyi esters of the compounds of 
formula (XII) where Rs is hydrogen may be obtained, 
e.g., reacting a compound of formula (XVIII) 

100 



(XVIII) 



105 



where Ri, ni and R, have the meanings reported 
above, with a compound of formula (XIX) 



110 



in 



Cxis) 



where R and n are as defined above, in the presence 
of a catalytic amount of a base which may be, for 
instance, an alkaline, e.g. sodium, carbonate or a 

115 strong base orthe salt of the phenol of formula 
(XIX), either in the absence of solvents or in an 
appropriate solvent, e.g. a Ci-Ce aliphatic alcohol, 
preferably ethyl alcohol, or dimethylformamide. 
The compounds of formula (Xlll) may be prepared, 

120 for example, by treating a reactive derivative of a 
compound of formula (XII) where R2 is hydrogen, 
preferably a Ct-Cg alkyI ester thereof, with a com- 
pound of formula HO-CH2-CH2-NHR3, wherein R3 Is as 
defined above and, if desired, converting the com- 

125 pound of formula (Xlll) where X is -OH, so obtained, 
into the corresponding halide or reactive ester by 
known methods. 
The compounds of formula (XIV) may be prepared 

' by known methods, for example by treating a com- 

130 pound of formula (XX) 
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where Ri, ni and R3 are as defined above, with the 
appropriate phenyl chloroformiate in the presence of 
a base, e.g. pyridine, by standard procedures. 
The compounds of formula (XVI) may be obtained, 
10 for example, by reacting a compound of formula (IX) 
with a compound of formula X-CHrC-V whereX has 

the meanings reported above and Y'Ts halogen, pre- 
ferably chlorine, by known methods, for Instance in 

15 an organic or aqueous-organic solvent, e.g. 

methylenchloride or methytenchloride and water, in 
presence of a base, e.g. NaOH. 

The compounds of formula (XVIi) may be pre- 
pared from a compound of formula (XII) where R2 is 

20 hydrogen and the carboxy group is esterified as a 
Ci-Ce allcyl ester, by treatment with a d-Ce 
allcylhaio-acetate, preferably ethytbromoacetate, in 
presence of a base, e.g. KaCOa or NaaCOa, in an 
appropriate solvent, e.g. dimethylfbrmamide, by 

25 known methods. 

The compounds of formula (XV), (XVIII), (XIX) and 
(XX) are known compounds or, respectively, may be 
prepared by known methods from known compou- 
nds. In particular, a compound of formula (XX) 

30 where Ri Is hydrogen, and rii is 1 may be obtained 
reacting the desired morpholin-3-one derivative with 
benzaldehyde in presence of a strong base, for 
example butyl lithium, in an anhydrous solvent, for 
example tetrahydrofuran, at a temperature varying 

35 between about '70^C and about -SO'^C. By analog- 
ous way the compounds of formula (XX) where Ri is 
different from hydrogen may be prepared. 

The compounds of the present invention are active 
on the central nervous system, in particular as anti- 

40 depressant agents. 

The antidepressant activity was evaluated in 
mice on the basis of the prevention of reserpine- 
induced blepharospasm and hypothermia. 
Reserpine was administered endoperitoneally at a 

45 dosage of 2.5 mg/kg, and the tested compounds 
were orally administered 30 minutes before the 
administration of reserpine. Recording of 
blepharospasm [evaluated in scores according to the 
technique described by Rubin B. et al. in J.Phar- 

50 macol., 720, 125 (1957)] and measurement of body 
temperature (by means of a rectal thermocouple) 
were taken an hour, and respectively four hours after 
the administration of reserpine. 
The compounds of the present invention are pre- 

55 ferably administered orally, although they can be 
administered also in other conventional ways, for 
example, by injection or by rectal way. 

The dosage suitable for the oral administration to 
adult humans of the compounds of the invention, is 

60 preferably 5-30 mg pro dose 2-4 times a day. 

The pharmaceutical compositions containing the 
compounds of the invention are prepared according 
to conventional methods with the usual ingredients. 
Thus, for oral administration, the pharmaceutical 

65 compositions containing the compounds of the 



invention are preferably tablets, pills or capsules 
which contain the actWe substance together with 
diluents, such as, for example, lactose, dextrose, 
sucrose, mannitol, sorbitol, cellulose; lubricants, for 

70 instance, silica, talc, stearic acid, magnesium or cal- 
cium stearate and/or polyethylene glycols; or they 
may also contain binders, such as, for example, 
starches, gelatine, methylcellulose, gum-arabic, 
tragacanth, polyvinylpyrrolidone; disintegrating 

75 agents, such as, for instance, starches, alginic acid, 
alginates; effervescing mixtures; dyestuffs; 
sweeteners; wetting agents, such as, for instance, 
lecithin, polysorbates, laurylsulphates; and, in gene- 
ral, non-toxic and pharmacologically inactive sub- 

80 stances used In pharmaceutical fonnulations. Said 
phanmaceutical preparations may be manufactured 
in known manner, for example, by means of mixing, 
granulating, tabietting, sugar-coating, or film- 
coating processes. 

85 Also the other pharmaceutical formulations con- 
taining the compounds of the Invention may be pre- 
pared by known methods and they can be, for 
example, syrups or drops for the oral administration, 
sterile solutions for injection, or suppositories. 

90 In the following examples, THF, DMF, DMA, 
MCPBA and diglyme refer respectively to tetrahyd- 
rofuran, dimethylformamide, dimethylacetamide, 
m-chloro-perbenzolc acid and diethylenglycol 
dimethylether. 

95 Very broad melting points generally refer to mix- 
tures of diastereoisomers. 

The following examples illustrate but do not in any 
way limit the present invention. 
Example 1 

100 To a well stirred mixture of 2 - hydroxy - 3 - (3,4 - 
methylendioxy - phenoxy) - 3 - phenyl - propylamine 
(2.87 g) in CHCI3 (28 ml), NaOH 2N (8.3 ml) was 
added. The mbcture was cooled to O^C and, at this 
temperature, over about 30', a solution of ethyl 

105 chloroformiate (1.58 ml) in CHCI3 (2 ml) was 
dropped. 

The stirring was continued for 15% the organic 
phase was separated and the aqueous phase was 
extracted with CHCI3. 

110 The combined organic extracts were washed with 
water, dried over Na2S04 and evaporated to dryness 
to give N - ethoxy - carbonyl - 2 - hydroxy - 3 - (3,4 - 
methylendioxyphenoxy) - 3 - phenyl - propylamine 
(oil; yield 94.8%). 

115 This oil was dissolved in anhydrous diethylether 
(100 ml) and added dropwise, under stirring, to a 
mbcture of LiAlHi (1 .02 g) in anhydrous diethylether 
(25 ml). 

The mixture was stirred at room temperature for 
120 20 hours, cooled and decomposed with water (1 ml), 
20% NaOH (0.75 ml) and water (3 ml). The residue 
was filtered off and washed with diethylether. The 
ether was dried over Na2S04 and evaporated to dry- 
ness to give N - methyl - 2 - hydroxy - 3 - - 
125 methylendioxy - phenoxy) - 3 - phenyl - propylamine, 
g 2.35; m.p. 1 00-1 22X (yield 85%). 

Analogously, the following compounds were pre- 
pared: 

N - methyl - 2 - hydroxy - 3 - phenoxy - 3 - phenyl - 
130 propylamine; 
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N - methyl - 2 - hydroxy - 3 - (2 - methoxy - phenoxy] • 
3 - phenyl - propylamine. HCI m.p.94-1 12*t^; 
N - methyl - 2 • hydroxy - 3 - {3 - methoxy - phenoxy) - 
3 - phenyl - propylamine; 
5 N -methyl -2- hydroxy- 3 -(4 -methoxy -phenoxy) - 
3 - phenyl - propylamine; 

N - methyl - 2 - hydroxy - 3 - (2 - ethoxy - phenoxy) - 3 

- phenyl - propylamine; 

N - methyl - 2 - hydroxy - 3 - {4 - ethoxy - phenoxy) - 3 
10 - phenyl -propylamine; 

N - methyl - 2 - hydroxy - 3 - (2 - chloro - phenoxy) - 3 

- phenyl - propylamine; 

N - methyl - 2 - hydroxy - 3 - (4 - chloro) - phenoxy) - 3 

- phenyl - propylamine; 

15 N- methyl -2 -hydroxy -3- (4-trifluoromethy I - 

phenoxy) - 3 - phenyl - propylamine; 

N - methyl - 2 - hydroxy - 3 - phenoxy - 3 - (2 - 

methoxy - phenyl) - propylamine; 

N - methyl • 2 - hydroxy - 3 - (2 - methoxy - phenoxy) - 
20 3 - (2 - methoxy- phenyl) - propylamine; 

N - methyl - 2 - hydroxy - 3 - (2- ethoxy - phenoxy) -3 

- (2 - methoxy - phenyl) - propylamine; 

N - methyl - 2 - hydroxy - 3 - phenoxy - 3 - (4 - ethoxy - 

phenyl) - propylamine; 
25 N -methyl -2- hydroxy-3- (2 -methoxy- phenoxy) - 

3 - (4 - ethoxy - phenyl) - propylamine; 

N - methyl - 2 - hydroxy-3 - (4 - methoxy- phenoxy) - 

3 - (4 - ethoxy - phenyl) - propylamine; 

N - methyl - 2 - hydroxy - 3 - (2 - ethoxy - phenoxy) - 3 
30 - (4 - ethoxy - phenyl) - propylamine; 

N - methyl - 2 - hydroxy - 3 - (4 - ethoxy - phenoxy) - 3 

- (4 - ethoxy- phenyl) - propylamine; 

N - methyl - 2 - hydroxy-3 - (2 - trifluoromethyl - 
phenoxy) - 3 - (4 - ethoxy - phenyl) - propylamine; 
35 N - methyl - 2 - hydroxy - 3 - (4 - trifluoromethyl - 
phenoxy) - 3 - (4- ethoxy - phenyl) - propylamine; 
N - methyl - 2 - hydroxy - 3 - phenoxy - 3 - (2 - chloro - 
phenyl) - propylamine; 

N - methyl - 2 - hydroxy - 3 - (2 - methoxy - phenoxy) - 
40 3 - (2 - chloro - phenyl) - propylamine; 

N- methyl -2- hydroxy-3 - {2 - ethoxy- phenoxy) -3 

- (2 - chloro - phenyl) - propylamine; 

N - methyl - 2 - hydroxy - 3 - phenoxy-3 - (3 - chloro - 
phenyl) - propylamine; 
45 N - metfiyl - 2 - hydroxy - 3 - (2 - methoxy - phenoxy) - 
3 - (3 - chloro - phenyl) - propylamine; 
N - methyl - 2 - hydroxy - 3 - (2 - ethoxy - phenoxy) - 3 

- (3 - chloro - phenyl) - propylamine; 

N - methyl - 2 - hydroxy - 3 - phenoxy - 3 - (4 - chloro - 
50 phenyl) - propylamine; 

N - methyl - 2 - hydroxy - 3 - (2 - methoxy - phenoxy) - 

3 - (4 - chloro - phenyl) - propylamine; 

N - metKyi - 2 - hydroxy - 3 - (2 - ethoxy - phenoxy) - 3 

- (4- chloro - phenyl) - propylamine; 

55 N-methyl-2-hydroxy-3-phenoxy-3-(4- 
trifluorometfiyl - phenyl) - propylamine; 
N - methyl - 2 - hydroxy - 3 - (2 - methoxy - phenoxy) - 
3 - (4-trifluoromethyl - phenyl) - propylamine; 
N- methyl -2- hydroxy-3 - (4- meth<»cy- phenoxy) - 

60 3 - (4 - trifluoromethyl - phenyl) - propylamine; 
N - methyl - 2 - hydroxy - 3 - (2 - ethoxy - phenoxy) - 3 

- {4 - trifluoromethyl - phenyl) - propylamine; 

N - methyl - 2 - hydroxy-3 - (4- ethoxy - phenoxy) - 3 

- (4-trifluoromethyl - phenyl) - propylamine; 
65 N-methyl-2- hydroxy-3 -phenoxy- 3- (3,4- 



dichloro - phenyl) - propylamine; 
N - methyl - 2 - hydroxy - 3 - (2 - methoxy - phenoxy) - 
3 - (3,4 - dichloro - phenyl) - propylamine; 
N - methyl - 2 - hydroxy - 3 - (2 - ethoxy - phenoxy) - 3 
70 -(3>4- dichloro -phenyl) -propylamine. 
Example! 

To a stirred solution of N-ethoxycarbonyl - 2 - hyd- 
roxy - 3 - (ZA - methylendioxy - phenoxy) - 3 - phenyl 

- propylamine (3.59 g) in anhydrous dimethylfbr- 

75 mamlde (30 ml) and methyliodide (6.23 ml) cooled to 
0-5"a 5S% NaH (4.36 g) was added. 

Stirring and cooling were continued for 1 hour and 
30'. 

The reaction mixture was cautiously decomposed 
80 with waterthen diluted with plentiful water and 
extracted with ethyl acetate; the organic phase was 
washed with water, dried over Ni(2S04 and evapo- 
rated to dryness. 
The residue was purified by dissolving it in 
* 85 methanol and filtering off the Insoluble material. The 
filtrate was evaporated to dryness to gh^ e N - methyl 

- N - ethoxycarbonyl - 2 - methoxy - 3 - (3,4 - 
methylendioxy - phenoxy) - 3 - phenyl - propylamine, 
3.1 g; oil; yield 80.2%. 

90 The obtained oil was heated to the reflux tempera- 
ture, under stirring, with 10% methanolicKOH (44.8 
ml). After 48 hours, the reaction mbcture was concen- 
trated to dryness then n-propyl alcohol was added to 
reintegrate the original volume. 

95 The whole was boiled for 20 hours and evaporated 
to dryness; the residue was taken up with water and 
extracted with diethylether. The ether was extracted 
witii 3% Ha, the acidic extract was basifled with 20% 
NaOH and re-extracted with diethylether. 

100 The organic phase was washed with water, dried 
over Na2S04 and evaporated to dryness to give N - 
methyl - 2 - methoxy - 3 - (2 A - methylendioxy - 
phenoxy) - 3 - phenyl - propylamine, 2.05 g; oil; yield 
81.3%. HCI m.p. 142-145*'C. 

105 Analogously the following compounds were pre- 
pared: 

N - methyl - 2 - methoxy - 3 - phenoxy - 3 - phenyl - 

propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - methoxy - phenoxy) 
110 - 3 - phenyl - propylamine, HCI m.p. 1 15-120X; 

N - methyl - 2 - methoxy - 3 - (3 - methoxy - phenoxy) 

-3 - phenyl - propylamine; 

N - methyl - 2 - methoxy - 3 - (4- methoxy - phenoxy) 

-3 - phenyl - propylamine; 
115 N- methyl t2' methoxy- 3- (2-ethoxy-phenoxy)-3 

- phenyl - propylamine; 

N - methyl - 2 - meth oxy 3 - (4 - ethoxy - phenoxy) - 3 - 
phenyl - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - chloro - phenoxy) - 3 
120 - phenyl - propylamine; 

N - methyl - 2 - methoxy - 3 - (4 - chloro - phenoxy) - 3 
. - phenyl -propylamine; 

N - methyl - 2 - methoxy - 3 - (4 - trifluoromethyl - 

phenoxy) - 3 - phenyl - propylamine; 
125 N -methyl -2- methoxy-3- phenoxy-3 -(2- 

methoxy - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - methoxy - phenoxy) 

- 3 - (2 - methoxy - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - ethoxy - phenoxy) - 3 
130 - (2 - methoxy - phenyl) - propylamine; 
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N - methyl - 2 - methoxy - 3 - phenoxy - 3 - (4 - ethoxy 

- phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - methoxy - phenoxy) 

- 3 - (4 - ethoxy - phenyl) - propylamine; 

5 N - methyl - 2 - methoxy - 3 - (4 - methoxy - phenoxy) 

- 3 - (4 - ethoxy - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - ethoxy - phenoxy) - 3 

- (4 - ethoxy - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (4 - ethoxy - phenoxy) - 3 

10 -(4 -ethoxy -phenyl) -propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - trifluoromethyl - 
phenoxy) - 3 - (4 - ethoxy - phenyl) - propylamine; 
N - methyl - 2 - methoxy - 3 - (4 - trifluoromethyl - 
phenoxy) - 3 - (4 - ethoxy - phenyl) - propylamine; 

1 5 N - methyl - 2 - methoxy - 3 - phenoxy - 3 - (2 - chloro - 
phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - methoxy - phenoxy) 
. 3 - (2 - chloro - phenyl) - propylamine; 
N - methyl - 2 - methoxy - 3 - (2 - ethoxy - phenoxy) - 3 
20 -(2 -chloro -phenyl) -propylamine; 

N - methyl - 2 - methoxy - 3 - phenoxy - 3 - (3 - chloro - 
phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - methoxy - phenoxy) 

- 3 - (3 - chloro - phenyl) - propylamine; 

25 N - methyl - 2 - methoxy - 3 - (2 - ethoxy - phenoxy) - 3 

- (3 - chloro - phenyl) - propylamine; 

W - methyl - 2 - methoxy - 3 - phenoxy - 3 - (4 - chloro - 
phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - methoxy - phenoxy) 
30 - 3 - (4 - chloro - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - ethoxy - phenoxy) - 3 

- (4 - chloro - phenyl) - propylamine; 

N - methyl -2 - methoxy- 3- phenoxy- 3 - {4- 
trifluoromethyl - phenyl) - propylamine; 
35 N - methyl - 2 - methoxy - 3 - (2 - methoxy - phenoxy) 

- 3 - (4-trifluoromethyl - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (4 - methoxy - phenoxy) 

- 3 - (4 - trifluoromethyl - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - {2 - ethoxy - phenoxy) - 3 
40 - (4 - trifluoromethyl - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (4 - ethoxy - phenoxy) - 3 

- (4- trifluoromettiyl - phenyl) - propylamine; 
N - methyl - 2 - methoxy - 3 - phenoxy - 3 - (3^ - 
dichloro - phenyl) - propylamine; 

45 N - methyl - 2 - methoxy - 3 - (2 - methoxy - phenoxy) 

- 3 - {3/4 - dichloro - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - ethoxy - phenoxy) - 3 

- (3,4 - dichloro - phenyl) - propylamine. 
£xample3 

50 Under an atmosphere of nitrogen to 15.7 g of 2 - 
hydroxy - 3 - (2 - chlorophenyl) - 3 - (2 - methoxy - 
phenoxy) - propionitrile in 110 ml of anhydrouisTHF 
there was added at 1 S^'C 46.2 ml of a 1 .35 M solution 
of diborane in tetrahydrofuran. Stirring was con- 

55 tinued at room temperature for 16 hours. A small 
quantity of ethanol was added and the whole was 
evaporated to dryness. The residue was dissolved in 
ethyl ether, extracted with 3% HCI, made alkaline 
with 20% NaOH, re-extracted with ethyl ether. After 

60 washing with water, drying over Na2S04, filtration 
and evaporation to dryness, there was obtained 
1 2.45 g of 2 - hydroxy - 3 - (2 - methoxy - phenoxy) - 3 

- (2 - chlorophenyl) - propylamine. Yield 78%. 

All the primary amines useful for the preparation 
65 of the N-methyl derivatives mentioned in the exam- 



ples 1 and 2 were analogously prepared. 
£xamp/e4 

To a mixture of 31.07 g of LiAIH^ in 1500 ml of 
anhydrous ethyl ether a solution of 1 56.6 g of 2 - 

70 hydroxy - 3 - 12 - methoxy - phenoxy) - 3 - phenyl - 
propionitrile in 1200 ml of anhydrous ethyl ether and 
1 50 ml of anhydrous THF, was added dropwise 
without cooling. The whole was stirred for 16 hours 
at room temperature and then refluxed for 1 hour, 

75 cooled to (fC and decomposed with 31 ml of H20, 31 
ml of 15% NaOH, 93 ml of H2O. The insoluble matter 
was filtered and well washed with ethyl acetate 
under heating. 
After evaporating the sohrent the residue was dis- 

80 solved in 600 ml of ethyl ether; the whole was 

extracted with 3% HCI, made alkaline with 20% NaOH 
and re-extracted with ether. After normal processing 
there was obtained 86.2 g of 2 - hydroxy - 3 - (2 - 
methoxy - phenoxy) - 3 - phenyl - propylamine, melt- 

85 ing point 80-1 10"C (Yield 54.4%), as a mixture of dias- 
tereoisomers in a ratio of approximately 1 :1. TTie 
mixture was separated by chromatography on silica 
gel (phase: CHCl3/CH30Hy32% NH4OH-1 50/50/2) in 
this way obtaining two distinct diastereoisomers 

90 having, respectively, melting point of 126-129**C 
(diastereolsomer with Rf<) and of 105-110X (dias- 
tereoisomer with Rf>). 

All the primary amines useful for the preparation 
of the N-methyl derivatives mentioned in the exam- 

95 pies 1 and 2, except those containing chloro, were 
similariy prepared. 
ExampieS 

2.69 g of 2 - hydroxy - 3 - phenyl - 3 - (2 - methoxy - 
phenoxy) - propionitrile dissolved in 25 ml of 

100 anhydrous DMF and 7.1 g of methyl Iodide were 
stirred at 0°C. Addition was made, in portions, of 2.18 
g of 55% NaH. Afterthe addition, the whole was 
stirred at 0-5*'C for 1 and a half hours. Under an 
atmosphere of nitrogen the whole was then decom- 

105 posed cautiously with water, diluted with plentiful 
water, extracted with ethyl acetate and washed with 
water. The organic phase was dried over IMaaSO^ and 
evaporated to dryness, in this way obtaining 1.95 g 
of 2 - methoxy - 3 - phenyl - 3 - (2 - methoxy - 

1 10 phenoxy) - propionitrile as an oil. Yield - 69%. 
Analogously, all the 2 - methoxy - propionitrile 
derhfatives useful for the preparation of the 2 - 
methoxy - propylamines listed in example 2 and 
obtained according to the reduction of example 3, 

115 were prepared. 
£xamp/e6 

1 50 g of cf{2 - methoxy - phenoxy) - phenyl acetal- 
dehyde dissolved in approximately 1800 ml of dig- 
lyme was stirred with 176.5 g of sodium metabisul- 

120 phite in 550 ml of water and 200 ml of ethanol at 50X 
for 16 hours. The whole was cooled to room temper- 
ature and addition was made of 44.4 g of potassium 
cyanide in 200 ml of water. The whole was stinred at 
90"C (external temperature) for 5 hours, concen- 

125 trated to approximately 800 ml and poured into 
water: extraction was performed with 4x750 ml of 
ethyl ether and the whole washed with water, dried 
over Na2S04 and evaporated to dr/ness to obtein 
1 56.5 g of 2 - hydroxy - 3 - phenyl - 3 - (2 - methoxy - 

130 phenoxy) - propionitrile as a viscous oil. Yield - 94%. 
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Analogously, ail the 2 - hydroxy - propionitrile 
derivatives u^rful for the preparation of the 2 - hyd- 
roxy- propylamines mentioned In examples 3 and 4 
were prepared. 
5 Example 7 

171 g of the chloride of a- (2 - methoxy - phenoxy) - 
phenylacetic add was dissolved in 1000 ml of 
anhydrous diglyme under stirring. At a temperature 
of between -60°C and -6S°C there was added 

10 dropwise over two and a half hours 173 g of tris- 
tertbutoxy lithium aluminium hydride dissolved in 
800 mi of anhydrous diglyme. 

When the addition was complete, the temperature 
was maintained at -eXfC for 30 minutes. The temp- 

15 erature was then allowed to rise to — 40X and the 
mixture was decomposed with 152 g of ammonium 
sulphate in 228 ml of water. The whole was diluted 
with 2000 ml of ethyl ether and Celite was added. 
The whole was filtered at approximately 0°C and 

20 then the residue was washed thoroughly with ethyl 
ether. The ether was concentrated under vacuum at 
below Z'ffQ, to obtain a solution of diglyme contain- 
ing a- (2 - methoxy - phenoxy) - phenyl acetaldehyde 
in quantitative yield: this solution was used as such, 

25 to obtain the propionitrile of the example 6. 

Analogously, all the aldehydes useful for the prep- 
aration of the propionitrile derhratives obtained 
according to example 6 were prepared. 
Examples 

30 0^7 g of ctr(Z - methoxy - phenoxy) - phenylacetic 
acid was dissolved In 20 ml of anhydrous benzene. 
At room temperature there was added dropwise 1 .9 
mi of oxatyl chloride diluted with 7 ml of anhydrous 
benzene. The whole was refluxed for 5 hours, then 

35 evaporated to dryness taking up twice with anhydr- 
ous benzene and again concentrating to dryness. 
There was in this way obtained the chloride of a-(3 - 
methoxy - phenoxy) - phenylacetic acid with a quan- 
titatwe yield of (0.50 g), which was used as such for 

40 the reduction to aldehyde reported in example 7. 
Analogously, all the add chlorides useful for the 
preparation of the aldehydes mentioned in example 
7 were prepared. 
Examples 

45 160 g of a^2 - metiioxy - phenoxy) - phenylacetic 
acid was mbced with 500 ml of thionyl chloride at 
room temperature. After 20 hours the reaction was 
complete. The whole was evaporated to dryness, 
taking up the residue twice with anhydrous benzene 

50 and again evaporating to dryness. There was in this 
way obtained with quantitative yield (171 g) the 
chloride of a-(2 - methoxy - phenoxy) - phenylacetic 
add which was used as such for the reduction to 
aldehyde reported In example 7. 

55 Analogously, the acid chlorides useful for the pre- 
paration of the aldehydes mentioned in example 7 
were prepared. 

The phenylacetic adds used as starting material 
forthe preparation of the acid chlorides indicated in 

60 this example and example 8 were known compou- 
nds which can be prepared with known methods, as 
. for example described in Bull. Soc. Chem. Fr. 1956, 
776. 

Example 10 

65 503 g of N - methyl -2 - hydroxy -3- phenyl - 3 - (2 - 



nitro - phenoxy) - propionamide dissolved in 1000 ml 
of anhydrous THF was reduced to amine by slowly 
adding atSX 340 ml of a molar solution of diborane 
in THF. The whole was refluxed for 4 hours, cooled' 

70 to room temperature, the excess of diborane was 
decomposed with MeOH and then, again at room 
temperature, dropwise addition was made of 400 ml 
of an ethereaf solution of HCI. The whole was left to 
stand for 16 hours and then evaporated to dryness at 

75 reduced pressure, taken up with CH2CI2 and washed 
once with an aqueous solution of sodium bicarbo- 
nate. The organic phase was then washed several 
times with a saturated aqueous solution of NaCI, 
dried with sodium sulphate and evaporated to dry- 

80 ness. The dark oil forming the residue was dissolved 
in 800 ml of ethyl ether and alcoholic hydrochloric 
add (18% solution In ETON) was added; there was 
* obtained 50.9 g of N - methyl - 2 - hydroxy - 3 - (2 - 
nitro - phenoxy) - 3 - phenyl - propylamine, hydroch- 

85 loride, m.p. 197-203X (yield 94%). 
IR V max (KBr) 1525 cm"' (NOz) 
2700cm-MNH2+) 

Analogously, all the compounds listed in exam- 
ples 1 and 2 were prepared. 

90 Example 11 

40 g of ethyl - 2 - hydroxy- 3 - phenyl - 3 - 12 - nitro - 
phenoxy) - propionate in 1 litre of 95° ethyl alcohol 
and 250 ml of 38% methylamine was heated in a 
stopped vessel at 40-50"C for 24 hours. The whole 

95 was evaporated to dryness under vacuum, taken up 
with 200 ml of absolute ethyl alcohol, again evapo- 
rated to dryness and the residue crystallized from 
Isopropanol. There was in this way obtained 38 g 
(94.2%) of N - methyl - 2 - hydroxy - 3 - phenyl - 3 - (2 - 

1(M) nitro - phenoxy) - propionamide, melting point 
162-163X. 
I.R. V max (Nujol - Registered Trade Marie) 
1640 cm-^ (CON) 
3300 cm~^ (OH- broad band) 

1 05 3400 cm~^ (narrow, intense band). 

Analogously, the propionamides useful for the 
preparation of the propylamines ot)talned according 
to example 1 0 were prepared. 
Example 12 

1 1 0 66 g of trans ethyl glycidate and 48 g of 

o-nltrophenol were dissolved in 1 litre of absolute 
ethyl alcohol to which 36 g of anhydrous NazCOa was 
added. The whole was refluxed under stirring for 48 
hours, a further 24 g of o-nitrophenol was added and 

1 15 the whole was refluxed for another 36 hours, after 
which it was evaporated to dryness under vacuum, 
diluted with water and extracted with ethyl acetate 
which was then washed with 2 N NaOH until the 
excess phenol was wholly extracted. The whole was 

120 then washed with water to neutrality, dried over 
Na2S04 and evaporated to dryness. The residue was 
crystallized from EtaO to obtain 67 g (60%) of ethyl 2 - 
hydroxy - 3 - phenyl - 3 - (2 - nitro - phenoxy) - prop- 
ionate, m.p. 129-13rC. 

125 I.R. V max (Nujol) 1 525 cm'' (NO2) 

. 3300 cm-' (OH broad band) 

1740cm-MC-0) 
Analogously, all the 2-hydroxy-proplonates useful 
130 forthesynthesisof the2-hydroxy-propionamides . 
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obtained according to example 11 (including the 
diastereotsomers obtained starting from the cis 
glicidates) were prepared. 
Example 13 

5 To 2 g of ethyl 2 - hydroxy - 3 - phenyl - 3 - (2 - nftro - 
phenoxy) - propionate dissolved in 30 ml of anhydr- 
ous dimethylformamlde, CHgl (0.78 ml) was added at 
3X, then, in two additions, at the same temperature, 
NaH 50% (0.3 g) was added too. The whole was 
stinred at 3X for one hour and at room temperature 
for one hour/ after which it was poured into 300 ml of 
water, extracted with etfiyl ether which, after wash- 
ing with NaCI saturated water and dehydration with 
sodium sulphate, was evaporated to dryness under 
15 reduced pressure. 

There was obtained 2 g (96%) of ethyl 2 - methoxy - 
3 - phenyl - 3 - (2 - nftro - phenoxy) - propionate as an 
oil. 

20 I.R. V max (film) 1740 cm"^ (C-0) 
1525 cm-^ (NOd 
N.M.R.: ppm (CDCI3): 3.24 (3H) 
Analogously, all the 2-methoxy- propionates use- 
ful for the preparation of the 2 - methoxy - prop- 
25 ionamides obtained according to example 1 1 were 
prepared. 
Example 14 

6.9 g of ethyl 3 - phenyl - 3 - (2 - nitro - phenoxy) - 2 - 
methoxy - propionate, dissolved in 150 ml of abso- 

30 lute ethanol, was hydrogenated(S% Palladium- 
charcoal) at ambient pressure and temperature. 

The reaction was complete within 30 minutes. The 
catalyst was filtered and the solvent eliminated at 
reduced pressure. 

35 To the remaining oil, taken up with a small quant- 
ity of ethanol, there was added 4 ml of 18% HCI in . 
ethanol. By diluting with ethyl ether there was 
obtained ethyl 3 - (2 - aminophenoxy) - 3 - phenyl - 2 - 
methoxy - propionate hydrochloride. 

40 LR. V max (KBr) 2850 cm"' (ArNHs*) 

1740 cm-^ (C^) 
N.M.R.:ppm(DMSO-dB) 
3.24 (s,3H) 
45 4.05 (q,2H) 
1.21 (t,3H). 
Example 15 

To a solution of 8 g of ethyl 3 - (2 - amino - phenoxy) - 
3 - phenyl - 2 - methoxy - propionate, dissolved in 

50 23% HCI (1 1 .6 ml) at 4-5X, water (30 ml) was added 
and, always undercooling, a solution of NaNOa (1.73 
g) dissoh^ed in water (30 ml) was slowly dropped. 

The solution was stirred at room temperature for 
30 minutes and then heated at SOX for 15 minutes: 

55 evolution of N2 was noted. 

After extraction with CH2CI2 and appropriate wash- 
ings, the CH2CI2 was evaporated to dryness so 
obtaining an oil, which was separated by column 
chromatography to give 4.0 g of ethyl 3 - (2 - hydroxy 

60 - phenoxy) - 3 - phenyl • 2 - methoxy - propionate 
(50%). 

I.R. V max (CHCI3) 3500 cm'^ (OH dimer-broad band) 

P 

1740cm~MC>0). 

65 Example 16 



To a solution of 9.5 g of ethyl - 3 - (2 - hydroxy - 
phenoxy) - 3 - phenyl -2 - methoxy - propionate in 
130 ml of anhydrous dimethylformamide there was 
added 4.8 ml of anhydrous potassium carbonate and 

70 then, under stirring, dropwise addition was made of 
2.2 ml of CH3I in 15 ml of dimethylformamide. After 
four and a half hours the mixture was poured into 1 
litre of water, then extracted twice with ethyl acetate. 
The extracts were combined, washed with water and 

75 dehydrated and then concentrated at reduced pres- 
sure. 

Chromatography on silica gel was performed to 
obtain 8.6 g of ethyl 3 - phenyl - 3 - (2 - methoxy - 
phenoxy) - 2 - methoxy propionate. Yield = 86.8%. 
80 I.R. V max (film) 2815 cm-' (OCH3) 

P 

1738cmrMC-0). 

Example 17 

To a solution of 2 - [a - (2 - methoxy - phenoxy) - 4 - 

85 chloro- benzyl] • morpholine(11.6g) and 

triethyiamine (3.5 9) in benzene (100 ml) a solution of 
CHal (5.5 g) in benzene (20 ml) was added dropwise 
at room temperature over 1 hour. Stirring was con- 
tinued at room temperature for 20 hours, the mixture 

90 was filtered and the solvent was evaporated to dry- 
ness so obtaining an oil which was separated on 
silica get column to give 4 - methyl - 2 - [a - (2 - 
methoxy - phenoxy) - 4 - chloro - benzyl] - mpr- 
pholine (7 g; yield 57%). 

95 Analogously, the following 4 - methyl - mor- 
pholine derivatives were prepared: 
4 - methyl - 2 - (a - phenoxy - benzyl) - morpholine; 
4 - methyl - 2 - [a - (2 - methoxy - phenoxy) - benzyl] - 
morpholine. HCI m.p. 67-90*'C; 

100 4 - methyl - 2 - [a - (3 - methoxy - phenoxy) - benzyl] - 
morpholine; 

4 - methyl - 2 - [a - (4 - methoxy - phenoxy) - benzyl] - 
morpholine; 

4 - methyl - 2 - [a - (2 - ethoxy - phenoxy) - benzyl] - 
105 morpholine; 

4 - methyl - 2 - [a - (4 - ethoxy - phenoxy) - benzyl] - 
morpholine; 

4 - methyl - 2 - [a - (2 - chloro - phenoxy) - benzyl] - 
morpholine; 

1 1 0 4 - methyl - 2 - [a - (4 - chloro - phenoxy) - benzyl] - 
morpholine; 

4 - methyl - 2 - [a - (4 - trifiuoromethyl - phenoxy) - 
benzyl] • morpholine; 

4 - methyl - 2 - [a - (3>l - methylendioxy - phenoxy) - 
115 benzyl] - morpholine; 

4 - methyl - 2 - (a - phenoxy - 2 - methoxy - benzyl) - 
morpholine; 

4 - methyl - 2 - [a - (2 - methoxy - phenoxy) - 2 - 
methoxy - benzyl] - morpholine; 
120 4- methyl - 2 -[a- (2 - ethoxy- phenoxy) - 2 - 
methoxy - benzyl] - morpholine; 
4 - methyl - 2 - (a - phenoxy - 4 - ethoxy - benzyl) - 
morpholine; 

4 - methyl - 2 - [a - (2 - ethoxy - phenoxy) - 4 - ethoxy - 
125 benzyl] - morpholine; 

4 - methyl - 2 - [a - (4 - ethoxy - phenoxy) - 4 - ethoxy - 
benzyl] - morpholine; 

4 - methyl - 2 - [a - (4 - trifiuoromethyl - phenoxy) • 4 - 
ethoxy - benzyt] - morpholine; 
1 30 4 - methyl - 2 - [a - (4 - chloro - phenoxy) - 4 - ethoxy • 
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benzyl] - morphofine; 

4 - methyl - 2 - [a - (2 - methoxy - phenoxy) - 4 - 
ethoxy - benzyj] - morpholine; 
4 - methyl - 2 - fa - (4 • methoxy - phenoxy) - 4 - 
5 ethoxy -benr^- morpholine; 
4 - methyl - 2 - (a - phenoxy - 2 - chloro - benzyl) - 
morpholine; 

4 - methyl - 2 - [a - (2 - methoxy - phenoxy) - 2 - chloro 
- benzyl] - morpholine; 
10 4 - methyl - 2 - [a - (2 - ethoxy - phenoxy) - 2 - chloro - 
benzyl] - morpholine; 

4 - methyl - 2 - (a - phenoxy - 3 - chloro - benzyl) - 
morpholine; 

4 - methyl - 2 - [a - (2 • methoxy - phenoxy) - 3 - chloro 
15 - benzyl] - morpholine; 

4 - methyl - 2 -[a - (2 - ethoxy - phenoxy) - 3 - chloro - 

benzyl] - morpholine; 

4 - methyl - 2 - (a - phenoxy - 4 - chloro - benzyl) - 
morpholine; 

20 4 - methyl - 2 -[a- (2 - ethoxy - phenoxy) - 4- chloro - 
benzyl] - morpholine; 

4 - methyl - 2 - [a - (4 - ethoxy - phenoxy) - 4 - chloro - 
benzyl] * morpholine; 

4 - methyl - 2 - [a - (4 - methoxy - phenoxy) - 4 - chloro 
25 -benzyl] -morpholine; 

4 - methyl - 2 • [a - (4 - chloro - phenoxy) - 4 - chloro - 
benzyl] <* morpholine; 

4 - methyl - 2 - (a - phenoxy - 4 - trifluoromethyl - 
benzyl) - morpholine; 

30 4- methyl -2 -[a- (2 -methoxy- phenoxy) -4- 
trifluoromethyl - benzyl] - morpholine; 
4 - methyl - 2 - [a - (4 - methoxy - phenoxy) - 4 - 
trifluoromethyl - benzyl] - morpholine; 
4 - methyl - 2 - [a - (2 - ethoxy - phenoxy) - 4 - trif- 

35 luoromethyl- benzyl] -morpholine; 

4 - methyl - 2 - [a - (4 - ethoxy - phenoxy) - 4 - trif- 
luoromethyl - benzyl] - morpholine; 
" 4 - methyl - 2 - [a - (4 - ch loro - phenoxy) - 4 - trif- 
luoromethyl - benzyl] - morpholine; 

40 4 - methyl - 2 - (a - phenoxy - 3 A - dichloro - benzyl) - 
morpholine; 

4 - methyl - 2 - [a- (2 - methoxy - phenoxy) - 3^ - 
dichloro - benzyl] - morpholine; 
4 - methyl - 2 -[a- (2 - ethoxy- phenoxy) - 3,4 - 
45 dichloro - benzyl] - morpholine. 

Example 18 ^ . . 

To a solution of 2 - [a - (2 - methoxy - phenoxy) - 4 - 
chloro - benzyl] - morpholine C7^5 g) In CHCI3 (50 
ml), 2N NaOH (18.2 ml) was added; the mixture was 

50 cooled to OX and ethyl chloroformiate (3.5 ml) was 
dropped over 30 minutes. Stirring and cooling at OX 
was maintained for 1 hour; the organic phase was 
separated, washed with water and dried over 
anhydrous CaCfe. The evaporation to dryness of the 

55 soh/ent gave a colouriess oil which was dissolved in 
diethyl ether (100 ml) and added, at room tempera- 
ture, to a suspension of UAIhU (2.5 g) in anhydrous 
diethyl ether (200 ml). The mixture was stirred at 
room temperature for 20 hours; water (2.5 ml), 15% 

60 NaOH (2.5 ml) and water (7.5 ml) were edded. 
After filtration, the ethereal layer was separated 
and the aqueous phase was extracted with diethyl 
ether. 

The combined organic phases were washed with 
65 water and dried over anhydrous Nai2S04. After evap- 



oration to dryness of the solvent 4 - methyl - 2 - [a - 
(2 - methoxy - phenoxy) - 4 - chloro - benzyl] - mor- 
pholine was obtained as oil (6ut5 g; yield 82%). 
Analogously, all the4-methyl-morpholine derlva- 
70 tives of the example 17 were prepared. 
Example IS 

To a well stirred mixture of 2 - [a - (2 - metfioxy - 
phenoxy) - 2 - chloro - benzyl] - morpholine (2 g) fn 
glacral acetic acid (5.2 ml), acetone (12 ml) and water 

75 (8 ml^, NaBH* (6,024 g) was added over 1 hour main- 
taining the temperature near OX. Then more 
acetone(12 ml) and NaBH* (3 g) were added; the 
temperature was allowed to rise to room tempera- 
ture anrfafter SOhours the reaction mixture was 

80 poured into a solution of NaHCOg in water, then 
extracted with diethyl ether. The ethereal extracts 
were washed with water, dried over Na2S04 and 
evaporated to dryness to give 4 - isopropyl - 2 - [a - (2 
- methoxy - phenoxy) - 2 - chloro - benzyl] - mor- 

85 pholine (1 .85 g; yield 82.3%). HCl m.p. 200-240*C. 
Analogously, the following 4 - isopropyl - mor- 
pholine derh^atives were prepared: 
4 - isopropyl - 2 - (a - phenoxy - benzyl) - morpholine; 
4 - isopropyl - 2 - [a - (2 - methoxy - phenoxy) - 

90 benzyO- morpholine. HCl m.p.196-203X; 
4 - iso propyl - 2 - [a - (3 - methoxy - phenoxy) - 
benzyl] - morpholine; 

4 - isopropyl - 2 -[a- (4- methoxy - phenoxy) - 
benzyl] -morpholine; 
95 4 - isopropyl - 2 - [<3r - (2 - ethoxy - phenoxy) - benzyl] - 
morpholine; 

4 - isopropyl - 2 - [a - (4 - ethoxy - phenoxy) - benzyl] - 
morpholine; 

4 - isopropyl - 2 - [a - (2 - chloro - phenoxy) - benzyl] - 
100 morpholine; 

4 - isopropyl - 2 - [a - (4 - chloro - phenoxy) - benzyl] - 
morpholine; 

4 - isopropyl - 2 - [a - (4 - trifluoromethyl - phenoxy) - 
benzyl] - morpholine; 
105 4 - isopropyl - 2 - [a - (3/4 - methylendioxy - phenoxy) 

- benzyl] - morpholine; 

4 - isopropyl - 2 - (a - phenoxy - 2 - mettioxy - benzyl) 

- rriorpholine; 

4 - Isopropyl - 2 - [a - (2 - methoxy - phenoxy) - 2 - 
110 methoxy -benzylj - morpholine; 

4 - Isopropyl - 2 - [a - (2 - ethoxy - phenoxy) - 2 - 

methoxy - benzylj - morpholine; 

4 - isopropyl - 2- (a - phenoxy .- 4 - ethoxy - benzyl) - 

morpholine; 

1 1 5 4 - isopropyl • 2 - [a - (2 - ethoxy - phenoxy) - 4 - 

ethoxy - benzyl] - morpholine; 

4 - isopropyl - 2 - [a - (4 - ethoxy - phenoxy) - 4 - 

ethoxy - benzyl] - morpholine; 

4 - isopropyl - 2 - [a - (4 - trifluoromethyl - phenoxy) - 
120 4 - ethoxy- benzyl] - morpholine; 

4 - isopropyl - 2 - [a - (4 - chloro - phenoxy) - 4 - 

ethoxy - benzyl] - morpholine; 

4 - isopropyl - 2 - [a - (2 - methoxy - phenoxy) - 4 - 

ethoxy -benzyl] - morpholine; 
125 4 - isopropyl - 2 - [a - (4 - methoxy - phenoxy) - 4 - 

ethoxy - benzyl] - morpholine; 

4- isopropyl - 2 - (a - phenoxy - 2 - chloro - benzyl) - 

morpholine; 

4 - isopropyl - 2 - [a - (2 - ethoxy - phenoxy) - 2 - 
130 chloro - benzyl] - morpholine; 
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4 - isopropyl - 2 • {a - phenoxy - 3 - chloro - benzyl) - 
morpholine; 

4 - isopropyl - 2 - [a - (2 - methoxy - phenoxy) - 3 - 
chloro -benzyl] -morpholine; 
5 4-isopropyl-2-[a-{2-ethoxy.phenoxy)-3- 

chloro- benzyl] -morpholine; 

4- Isopropyl - 2 - (a- phenoxy -4- chloro - benzyl) - 

morpholine; 

4 - isopropyl - 2 -[a- (2 - ethoxy- phenoxy) -4- 
10 chloro -benzyl] -morpholine; 

4 - isopropyl - 2 - [a - (4 - ethoxy - phenoxy) - 4 - 

chloro -benzyl] -morpholine; 

4 - isopropyl - 2 -[a - {2 - methoxy - phenoxy) - 4 - 

chloro -benzyl] -morpholine; 
15 4.isopropyl-2-[a-|4-methoxy-phenoxy).4. 

chloro -benzyl] -morpholine; 

4 . isopropyl - 2 - [a - (4 - chloro - phenoxy) - 4 - chloro 

- benzyl] - morpholine; 

4 - Isopropyl - 2 - (a - phenoxy - 4 - trrfluoromethyl - 
20 benzyl) -morpholine; 

4 - isopropyl - 2 - [a - (2 - methoxy - phenoxy) - 4 - 

trifluoromethyl- benzyl] -morpholine; 

4 - Isopropyl - 2 - [a - (4 - methoxy - phenoxy) - 4 - 

trifluoromethyl -benzyl] -morpholine; 
25 4 - isopropyl - 2 - [a - (2 - ethoxy - phenoxy) - 4 - 

trifluoromethyl -benzyl] -morpholine; 

4 - Isopropyl - 2 - [a - (4 - ethoxy - phenoxy) - 4 - 

trifluoromethyl - benzyl] - morpholine; 

4 - Isopropyl - 2 - [a - (4 - chloro - phenoxy) - 4 - 
30 trifluoromethyl - benzyl] - morpholine; 

4 - isopropyl - 2 - (a - phenoxy - 3.4 - dichloro - 

benzyl) -morpholine; 

4 - isopropyl - 2 - [a - (2 - mettioxy - phenoxy) - 3^ - 
dichloro - benzyl - morpholine; 
35 4 - isopropyl - 2 - a - (2 - ethoxy - phenoxy) - 3,4 - 
dichloro - benzyl] - morpholine. 
Example 20 ^ ^ , 

To 33 g of 2 -[a- (2 - nitro - phenoxy) - benzylj - 
morpholin - 3 - one dissolved In 60 ml of anhydrous 
40 THF there was added dropwise under stirring 16.7 ml 
of a 0.9 M solution of BH3 in THF. The whole was 
heated at reflux for 3 hours and dropwise addition 
under cold conditions (0-5*»C) was then made of 3 ml 
of methanol and then of 3 ml of 23% HCI. The solvent 
45 was removed under reduced pressure. 

The residue was diluted with H2O. made alkaline 
and extracted with chloroform. The organic extracts 
were washed to neutrality, dried and evaporated to 
dryness, to obtain 2 8.6 g of 2 -[a- (2 - nitrophenoxy) 
50 - benzyl] - morpholine. Yield 94%. 
LR. V max (CHCW 3320 cm~^ (N-H) 
1525cm-MN02). 
Analogously, the following compounds were pre- 
pai'ed: 

55 2 - (a - phenoxy - benzyl) - morpholine- HCI m.p. 
199-202*C; - 
2 - [a - (2 - methoxy - phenoxy) - benzylj - mor- 
pholine. HCI m.p. 140-170X; 
2 - [a - {3 - methoxy - phenoxy) - benzylj - mor- 

60 pholine, no 1.5762 

2 - [a - (4 - methoxy - phenoxy) - benzylj - mor- 
pholine; - 
2 - [a - (2 - ethoxy - phenoxy) - benzylj - morpholme, 
one diastereoisomer m.p. 170-1'C; 

65 2 - [a - (4 - ethoxy - phenoxy) - benzyl] - morpholine; 



2 - [a - (2 - chloro - phenoxy) - benzyl] - morpholine; 
2 - 1 a - (4 - chloro - phenoxy) - benzylj - morpholine; 
2 - [a - (4 - trifluoromethyl - phenoxy) - benzylj - 
morpholine; ^ 
70 2 - [a - (3,4 - methilendioxy - phenoxy) - benzylj - 
morpholine. HCI m.p.82-130*C; 
2 - (a - phenoxy - 2 - methoxy - benzyl) - morpholine; 
2 -[a- (2 - methoxy - phenoxy) - 2 - methoxy - benzylj 

- morpholine, no 1 .5672; , 
75 2-[a-(2-ethoxy-phenoxy)-2-methoxy-benzylJ - 

morpholine; 

2 - (a - phenoxy - 4 - ethoxy - benzyl) - morpholme; 
2 - [a - (2 - ethoxy - phenoxy) - 4 - ethoxy - benzylj - 
morpholine; ^ 
80 2 -[a - (4 - ethoxy - phenoxy) - 4 - ethoxy - benzylj - 
morpholine; 

2 - [a - (4 - trifluoromethyl - phenoxy) - 4 - ethoxy - 
benzyl] - morpholine; , 
2 - [a - (4 - chloro - phenoxy) - 4 - ethoxy - benzylj - 
85 morpholine; , 
2 -[a - (2 - methoxy - phenoxy) -4- ethoxy- benzylj - 

morpholine; ^ n 

2 -[a - (4 - methoxy - phenoxy) - 4 - ethoxy - benzylj - 

morpholine; 

90 2 - (a - phenoxy - 2 - chloro - benzyl) - morpholme, 
2 - [a - (2 - methoxy - phenoxy) - 2 - chloro - benzylj - 
morpholine, m.p.80.10rC; 
2 .[a - (2 - ethoxy - phenoxy) - 2 - chloro - benzylj - 
morpholine; . 

95 2 - (a - phenoxy - 3 - chloro - benzyl) - morpholme, 
2 - [a - (2 - methoxy - phenoxy) - 3 - chloro - benzylj - 
morpholine; ^ 
2 - [a - (2 - ethoxy - phenoxy) - 3 - chloro - benzylj - 
morpholine; 

100 2 - (a - phenoxy - 4 - chloro - benzyl) - morpholme, 
2 - [a - (2 - ethoxy - phenoxy) - 4 - chloro - benzylj - 
morpholine; ^ 
2 . [a - (4 - ethoxy - phenoxy) - 4 - chloro - benzylj - 

morpholine; -1 
1 05 2 - [a - (2 - methoxy - phenoxy) - 4 - chloro - benzylj - 
morpholine; •> 
2 - [a - (4 - methoxy - phenoxy) - 4 - chloro - benzylj - 

morpholine; , 
2 - [a - (4 - chloro - phenoxy) - 4 - chloro - benzylj - 

110 morpholine; 

2 - (a - phenoxy - 4 - trifluoromethyl - benzyl) - mor- 

2 - [a - - methoxy - phenoxy) - 4 - trifluoromethyl - 
benzyl] -morpholine; 
1 1 5 2 - [a - (4 - methoxy - phenoxy) - 4 - trifluoromethyl - 
benzyl] - morpholine; 

2 - [a - (2 - ethoxy - phenoxy) - 4 - trifluoromethyl - 
benzyl] - morpholine; 

2 - [a - (4 - ethoxy - phenoxy) - 4 - trifluoromethyl - 
120 benzyl] -morpholine; 

2 - [a - (4 - chloro - phenoxy) - 4 - trifluoromethyl - 
benzyl] - morpholine; 

2 - {a - phenoxy - 3,4- dichloro - benzyl) - mor- 
pholine; 

125 2 -[a - (2 - methoxy - phenoxy ) - 3,4 - dichloro - 
benzyl] - morpholine; , 
2 - [a - (2 - ethoxy - phenoxy) - 3,4 - dichloro - benzylj 

-morpholine; , ^. 1^ 

as well as all the compounds mentioned in examples 

130 17 and 19. 
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Example21 

To a solution of 4.24 g of N - (2 - mesytoxyethyl) - 3 - 
phenyl - 2 - hydroxy - 3 - (2 - nitro - phenoxy) - prop- . 
tonamide in 150 ml of DMF there was added 1^ g of 
5 potassium carbonate. The stirred mixture was 
heated at 50*^ for 5 hours, then poured into water 
and extracted with ethyl acetate. The dehydrated 
organic extracts were evaporated to dryness and the 
residue was chrpmatographed on silica gel, to 

10 obtain 1.27 g of 2 - [a - (2 - nitro - phenoxy) - benzyl] - 
morpholin • 3 * one. Yield 38.6%. 
I.R. vmax(Nujol) 3450 cm"^ (NH) 

1670cm-MCONH) 
1525 cm-' (NOJ. 

15 Analogously, the morpholin-3-one derivatives 
useful for the preparation of the compounds men- 
tioned in the examples 17, 19 and 20 were prepared. 
£xa/np/e22 

To 5.2 g of N - (2 - hydroxy -ethyl) -3- phenyl -2- 
20 hydroxy - 3 - (2 - nitrophenoxy) - propionamide dis- 
solved in 200 mi of anhydrous THF there was added 
2.4 ml of triethylamine. The solution was cooled to 
-lO^C and, under stirring, slow dropwise addition 
was made of a solution of 1 .83 f of mesyl chloride in 
25 30 ml of THF. After 45 minutes at -1 OX the tempera- 
ture was allowed to rise to room temperature. The 
solution was concentrated to a small volume at 
reduced pressure. The residue was poured into 
water. The mixture was extracted with chloroform, 
30 the extracts washed to neutrality with water and 
then dried over sodium sulphate. 

The solvent was removed at reduced pressure and 
the residue was crystallized from OS"" ethanol, to 
obtain 4.86 g of N - (2 - mesyloxy - ethyl) - 3 - phenyl - 
35 2 - hydroxy - 3 - (2 - nitrophenoxy) - propionamide, 
m.p. 122-125X (yield 76.5%). 
i.R. V max (KBr) 3500 cm-^^ (OH- broad band) 
3450cm--MNH) 
1650cm-MCONH) 
40 1525cm-MN02) 
1350 cm-' (SOa) 
1180 cm-MSOa) 
Analogously, the ISi - (2 - mesyloxy - ethyl) - prop- 
ionamides useful for the preparation of the compou- 
45 nds mentioned in example 21 were prepared. 
Example 23 

3 g of ethyl - 3 - phenyl - 2 - hydroxy - 3 - (2 - nit- 
rophenoxy) - propionate was refluxed with 5.4 ml of 
ethanolamine in 50 ml of anhydrous ethanol for 20 
50 hours. The soh/ent was removed under reduced 
pressure, the residue was taken up with water and 
the solid collected by filtration. After crystallization 
from ethyl acetate, 1 .8 g of N - (2 - hydroxyethyl) - 3 - 
phenyl - 2 - hydroxy - 3 - (2 - nitrophenoxy) - prop- 
55 ionamide was obtained, m.p. 166-188°C. Yield 58%. 
I.R. max (Nujol) 3400 cm"' (OH, NH-4>road band) 
1650cm-MCONH) 
1525cm-MN02). 
Analogously, the N - (2 - hydroxy - ethyl) - prop- 
60 ionamides useful for the preparation of the compou- 
nds mentioned in example 22 were prepared. 
Example24 

A mixture of 0.9 g of 2 - (a - phenoxy - carbonyloxy - 
benzyl) - morpholin - 3 - one In 2.5 ml of HMPT was 
65 heated to 140X. After 1 hour the reaction was com- 



plete. The whole was diluted with water and 
extracted with ethyl acetate. The organic extracts 
were washed with water, dried over Na2S04, filtered 
and concentrated to dryness, to otitain 2 - (a - 
70 phenoxy - benzyl) - morpholin - 3 - one. 

There were similarly prepared all the morpholin - 3 

- one derivatives necessary for the preparation of the 
example 20. 

Example 25 

75 To 0.6 g of 2 - (a - hydroxy -^benzyl) - morpholin - 3 - 
one dissolved in 5 ml of anhydrous pyridine at OX 
there was added dropwise 0.5 g of phenyl 
chloroformate. The whole was stirred at room temp- 
erature for 12 hours. Addition was made of 30 ml of 

80 CHzClz, washing was performed with 5% HCi then 
with 5% ISiaOH and finally with water. The organic 
phase was dried over Na2S04. 

The whole was filtered and evaporated to dryness 
to obtain 2- (a - phenoxy - carbonyloxy - benzyl) - 

85 morpholin - 3 - one. Yield 95%. 

Similariy, all the analogous Intermediates useful 
as starting materials for the preparation of the com- 
pounds of example 24 were prepared. 
Example 26 

90 Under an atmosphere of nitrogen and in a anhydr- 
ous apparatus a mixture of 2.02 g of morpholin - 3 - 
one in 60 ml of anhydrous THF was stirred. Dropwise 
addition was made at room temperature of 26.7 ml 
of 15% butyl lithium in hexane over 45 minutes. After 

95 2.5 hours of stirring at room temperature the whole 
was cooled to -62°C and a solution of 2.02 ml of 
freshly distilled benzaldehyde in 10 ml of anhydrous 
THF was added, over 45 minutes. The mixture was 
kept at -62°C for 3 hours, allowed to rise to roonri 

100 temperature and kept at this temperature for a 
further 16 hours. A littie water was added and the 
whole was evaporated to dryness. The residue was 
taken up with a dilute solution of NaHCOg, extracted 
with ethyl acetate and washed with HaO. The solu- 

105 tion was dried over Na2S04, filtered and evaporated 
to dryness. The solid residue yvas ground with 40 ml 
of ethyl ether and filtered, to obtain 2.4 g of 2 - (a- 
hydroxy - benzyl) - morpholin - 3 - one which was 
crystallized from ethyl acetate, melting point 

110 13(M40X. Yield 58.0%. 

I.R. V max (CHCW 3400 cm"^ (OH-broad band) 
3300-3200 cm-^MNH) 
1660 cm'' (CO) 
Analogously, all the Intermediates useful as start- 

115 ing materials for the preparation of the compounds 
of example 25 were prepared. 
Example 27 

To a suspension of 0.55 g of LiAlHi in 18 ml of 
anhydrous tetrahydrofuran there was added drop- 
120 wise at 30X over 4 hours 1 g of 2 - hydroxy - 1 - nitro 

- 3 - phenyl - 3 - (2 - methoxy - phenoxy) - propene 
sodium salt in 70 ml of anhydrous tetrahydrofuran. 
After the addition, the mbcture was cooled and 
decomposed with water, 15% NaOH, water. It was 

125 then filtered; the solid was washed with tetrahyd- 
rofuran and the solvent evaporated to dryness. The 
residue was dissolved in ethyl ether and extracted 
with 3% HCI, made alkaline with 20% NaOH NaOH 
and re-extracted wfth etiiyl etiier. The organic solu- 

130 tion was then washed with water, dried over NaaS04, 
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filtered and evaporated to dryness. A small quantity 
of isopropyl ether was then used to ground it to 
obtain 2 - hydroxy - 3 - <2 - methoxy - phenoxy) - 3 - 
phenyl - propylamine (OA g); melting point 84-1 1 (fC 

5 (R=:47^) as mixture oftwodlastereoisomers. The 
mixture was separated by column chromatography 
on silica gel (phase: CHCyCH^OHrm^ 
NH4OH-1 50/50/2) to obtain two distinct dias- 
tereoisomers having melting point of 126-1 29"C 

10 (diastereolsomerwithRf<) 

and 105-1 10*t: respectively (diastereoisomer with 

Analogously, all the primary ammes useful for the 
preparation of the N-methyl-derivatives mentioned 
15 in examples land 2 were prepared. 

£xampfe2a 

(a) To a suspension of 6 g of (2 -methoxy - 
phenoxy) - phenylacetic acid in 50 ml of anhydrous 
tetrahydrofuran there was added 4.52 g of carbonyl- 

20 diimldazole in 65 ml of anhydrous tetrahydrofuran. 
T!ie whole was heated at reflux for one hour. This 
solution was used as such In (b). 

lb) Under an atmosphere of nitrogen there was 
washed three times 1.21 g off 5B% sodium hydride 

25 with anhydrous pentane; the whole was covered with 
40 ml of anhydrous tetrahydrofuran and dropwise 
addition was made under stirring of 5.7 ml of nrt^ 
romethane. After fifteen minutes the solution (a) was 
added to this suspension over 10 minutes. 

30 The whole was heated at reflux for 16 hours, 
cooled and filtered. The solid, which was the starting 
product, was washed with 2x100 ml of CHz^-The 
solution of tetrahydrofuran was combined with the 
CHsCU and evaporated to dryness, taken up with hot 

35 99" ethanol, cooled to room temperature and fil- 
tered. 

There was obtained 4.1 g of 2 - hydroxy - 1 - nitro - 
3 - phenyl - 3 - (2 - methoxyphenoxy) - propene 
sodium salt, m.p. 120-1 35'*C (yield 82%). 
40 I.R. V max (KBr) 2840 cm"^ (Ar-O-CHJ 

1460-1350 cnr' (C=C-NOa) 
N.M.R;:ppm (CDCU) 
7.05 (m,5H) 
6.8 (s,H) 
45 6.6(m4H) 
5.T{s,H) 
3.45 (s,3H). 

Analogously, all the nitro-derivatives useful for the 
synthesis of the 2-hydroxy-propylamines obtained 
50 according to example 27 were prepared. 
Example 29 

A solution of 1 g of 2 - hydroxy- 3 - phenyl - 3 - (2 - 
methoxy - phenoxy- 1 - nItro - propene sodium salt in 
5 ml of anhydrous DMA and 0.623 ml of CH3I was 

55 stirred at 40X for 6 hours. The whole was poured 
into water and extracted with ethyl acetate, then 
washed with water and dried over Na2S04. After fil- 
tration and evaporated to dryness there was 
obtained 0.90 g of 3 - phenyl - 2 - methoxy - 3 - (2 - 

60 methoxyphenoxy) - 1 - nItro - propene. Yield = 92%. 
The compounds obtained according to the exam- 
ple 28 were methylated similarly. 
Example 30 . 

25.6 g of 3 - (2 - methoxy - phenoxy) - 3 - phenyl - 
65 propylene - 1 ,2 - oxide was dissoh^d In 60 ml of 



benzylamine. The whole was heated at 120*^0 for 8 
hours, the excess of benzylamine was distilled and 
poured into water; the aqueous solution was 
extracted 4 times with EtjO for a total of 1000 ml, 
70 washing was effected with plentiful water, and the 
EX2O was evaporated to dryness to obtain 25.2 g 
(69.4%) of N - benzyl - 2 - hydroxy - 3 - (2 - methoxy - 
phenoxy) - 3 - phenyl - propylamine, as a clear col- 
ourless oil. 

75 All the primary and secondary 2 - hydroxy - prop- 
ylamines indicated in the examples 1,3 and 4 were 
similarly prepared. 
£xampie31 

To a solution of 2.4 g of 3 - (2 - methoxy - phenoxy) - 
80 3 - phenyl - propylene dissolved in 20 ml of CH2CI2, 
MCPBA (1 .9 g) was added at room temperature and 
the >rt^ole was kept under stining for approximately 
two hours. The m-chlorobenzoic acid was separated 
by filtration, the organic layer was washed with 
85 water and then with saturated solutions of Na^SaOs, 
NaHCOs and then again with water. The organic 
phase was dried over Na2S04 and evaporated to 
dryness to obtain 1 .6 g (62.5%) of 3 - (2 - methoxy - 
phenoxy) - 3 - phenyl - propylene - 1 ,2 - oxide. 
90 Similariy, all the propylene - 1,2- oxide - deriva- 
tives useful for the preparation of the 2 - hydroxy - 
propylamines of the example 30 were prepared. 
Example 32 

To a solution of 5 g of gualacol sodium salt in 60 ml 
95 of dimethylf ormamide, 1 - phenylallyl - chloride (5.22 
g) (J.CS. 1 959, p. 2720) was added under a nitrogen 
atmosphere. 

The whole was stirred for 4 hours at room temper- 
ature and for two hours at 50X, poured into water 
100 and extracted with ethyl ether. After standard woric- 
ing up, followed by chromatographic separation, 3 - 
(2 - methoxy - phenoxy) - 3 - phenyl - propylene (8.1 
g; 98%) wias obtained. 
Analogously, the propylene derivatives useful for 
105 the preparation of the compounds indicated In the 
example 31 were prepared. 
Example 33 

Into a solution of 12.3 g of 2 - [a - (2 - nitro - phenoxy) 
- benzyl] - 4 - methyl - morpholin - 5 - one in 350 ml of 
1 1 0 anhydrous THF there was slowly added dropwise 77 
ml of a molar solution of BH3 In THF. 

After the addition, the mixture was rcfluxed for 6 
hours. 

The excess of BH3 was eliminated with MeOH at 
115 room temperature, and dropwise addition was then 
made to the reaction mixture of 50 ml of 23% HCI and 
stirring carried out for 1 hour at 60^C. 

The whole was concentrated to a small volume 
and the residue diluted with water, thereafter 
120 alkalinizing with NaOH and extracting with CH2CI2. 
After normal processing and crystallization from 
isopropyl ether, the 2 - [a - (2 - nitro - phenoxy) - 
benzyl] - 3 - methyl - morpholine, m.p. 78-81X (8-1 g; 
68%) was obtained. 
125 I.R. V max (CHCI3) 1525 cm"^ (NOa) 

N.M.R. ppm (CDCI3) 

5.3(d,Hbenzyllc) 

7.4-6.8 (s,9H aromatic) 

2.27(s,CH3). 

130 Analogously, the morpholin-5-one derivatives 
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obtained in the examples 36, 37, 38 and all the 
morpholin-S-one derivatives corresponding to the 
compounds of the examples 17, 19 and 20 were 
reduced to the corresponding morphoiines. 
5 Example34 
To 24.7 g of N - chloroacetyl - N - methyl - 2 - hydroxy 
- 3 - phenyl - 3 - (2 - nitro - phenoxy) - propylamine 
dissolved in 300 ml of anhydrous DMF there was 
added 3.5 g of 50% NaH in mineral oil. The reaction 

10 mixture was heated at 50°C for 3 hours under stirring 
and then allowed to stand for 16 hours, then poured 
into 2 litres of water: a brown solid was separated 
and was filtered and purified by mixing with boiling 
95% ETOH. There was obtained 18 g (Yield 80%) of 2 

15 -[a- (2 -nitro -phenoxy) -benzyl] -4- methyl* 
morpholin - 5 - one, m.p. 192-195**C. 
I.R. V max (Nujol) 1660 cm"^ (CON) 
1525cm-MN02) 
The morpholin - 5 - one derh^atives corresponding 

20 to the compounds of the examples 17, 19 and 20 
were similarly prepared. 
Example3S 

To55gofN-methyl-2-hydroxy-3-phenyl-3-(2- 
nhro - phenoxy) - propylamine hydrochloride dissol- 

25 ved in 770 ml of distilled water there was added at 
room temperature 185 ml of 2N NaOH and 200 ml of 
CH2C12. At 0°C, slow dropwise addition was made to 
the mbcture of 16.7 ml of chloroacetyl chloride dis- 
solved In 350 ml of anhydrous CHaCli. The solution 

30 was stirred at room temperature for 3 hours. 
The organic phase was separated and washed 
with an aqueous solution of bicarbonate, then with a 
saturated solution of NaCI, then dried and evapo- 
rated to dryness. There was obtained 60 g (Yield 

35 97%) of N - chloroacetyl - N - methyl - 3 - phenyl - 2 - 
hydroxy • 3 - (2 - nItro - phenoxy) - propylamine. 
\J{. V max (CHCy 3500 cm-' (OH-broad band) 
1640 cm-^ (CON) 
1525cm-^ (NOa). 

40 The analogous Intermediates useful for the prep- 
aration of the morpholln-5-one derivath/es of the 
example 34 were similarly prepared. 
Examp(e36 

To a solution of 7 g of 2 - [a - (2 - nitro - phenoxy) - 
45 benzyl] - 4 - methyl - morpholin - 5 - one In 200 ml of 
DMF, 5% Palladium^harcoal (0.7g) was added and 
the mixture was hydrogenated at 3.5 atmospheres 
for 0.5 hours. The catalyst was filtered off, the solu- 
tion was poured into water and then extracted with 
50 ethyl acetate. After anhydrification and evaporation 
to dryness of the solvent, crystallization from ethyl 
ether gave 2 - [a - (2 - amino -phenoxy) - benzyl] -4- 
methyl - morpholin - 5 - one, m.p. 167-170X (5.3 g; 
75J2%). 

55 I.R. V max (Nujol) 3300 cm-' (NH2) 
1660cm-MCON). 

Examples? 

1 0 g of 2 - [a - (2 - amino - phenoxy) - benzyl] - 4 - 
methyl - morpholin - 5 - one was dissolved at OX in 

60 32 ml of 35% H2SO4. At this temperature slow addi- 
tion was made of 2.76 g of NaNOa dissolved in 40 ml 
of H2O and the mbcture was ispt under stirring in 
cold conditions for 20 minutes. Still at O^C there was 
added 120 g of Cu(N03)2 dissolved in 1000 ml of H2O 

65 and 4.2 g of CuaO. After 5 minutes extraction was 



performed in cold conditions with ethyl acetate; the 
organic phase was washed to neutrality with a satu- 
rated aqueous solution of NaCl, dehydrated with 
sodium sulphate andevaporated to dryness. There 
70 was obtained a yellow oil which was separated by 
column chromatography on silica gel (phase: ethyl 
acetate/cyclohexane 2:1:). There was obtained 6 g 
(Yield 60%) of 2 - [a - (2 - hydroxy - phenoxy) - benzyl] 

- 4 - methyl - morphbl in -5 - one; 
75 I.R. V max (CHCls) 350acm-' (OH) 

1660 cm-^ (COW. 

Example 38 

To a solution of 10 g of 2 - [a - (2 - hydroxy - phenoxy) 

- benzyl] - 4 - methyl - morpholin - 5 - one in 1 50 ml of 
80 anhydrous DMF addition was made of 4.8 g of 

potassium cart>onate, and then dropwise addition 
was made under stirring of 2.6 ml of bromoethane in 
20 ml of DMF. 
The mixture was heated for4hours at 60*X^ under 
85 stirring. 

The mixture was poured into 1 .5 litres of water and 
extracted with ethyl acetate. The organic extracts 
were washed with H20, dehydrated over Na2S04 and 
concentrated under reduced pressure. 
90 There was obtained 8.49 g (Yield 78%).of 2 - [a - (2 - 
ethoxy - phenoxy) - benzyl] - 4 - methyl - morpholin - 
5 -one. 

I.R. V max (Nujol) 1660 cm'' (CON). 
Example 39 

95 A solution of 6.8 g of 2- [a - (2 - methoxyphenoxy) - 
benzyl] - 4 - methyl - morpholin - 3,5 - dione in 40 ml 
of anhydrous tetrahydrofuran was added dropwise 
under stirring to a suspension of lithium aluminium 
hydride (1.9 g) in 35 ml of THF. The mixture was 

100 refluxed under stirring for 6 hours. Dropwise addi- 
tion was then made at 0-5°C of 4.1 ml of 23% HCl and 
the whole was stirred at room temperature for 2 
hours. 

The suspended solid was filtered and washed 
105 several times with THF. The combined filtrates were 
evaporated to dryness under reduced pressure. The 
residue was taken up with ethyl ether and 4 ml of 
18% methanolic HCl was added. The amorphous 
hydrochloride precipitated which was washed seve- 
1 10 ral times with fresh ethyl ether. 

By filtration there was obtained 5.8 g of 2 - [a - (2 - 
methoxyphenoxy) - benzyl] - 4 - methyl - morpholine 
hydrochloride, melting point 67-80*'C. Yield 84%. 
I.R. V max (KBr) 2700 cm"^ (NH^*) 
115 2815cm-M0CH3). 

All the compounds mentioned In the examples 17, 
19 and 20, except those containing chloro, were 
similarly prepared. 
The same reaction described In example 39 was 
120 carried out with diborane using the procedure of 
example 20: In this way all the compounds men- 
tioned in the examptes 17, 19 and 20 were also pre- 
pared. 
Example 40 

125 4 g of ethyl 2 - ethoxycarbonylmethyloxy- 3 - phenyl 

- 3 - (2 - methoxyphenoxy) propionate dissoh^ed in 
30 ml of ethanol was heated In an autoclave at 150'C 
for 20 hours with 20 ml of a 10% ethanolic solution of 
methylamlne. Cooling was allowed to take place and 

130 the solvent was removed under reduced pressure. 
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The residue was crystallized from ethanol to obtain 
2.26 g of 2 - [a - (2 - methoxy - phenoxy) - benzyl] - 4 - 
methyl - morpholin - 3,5 - dione. 
Yield 64%. 

5 I.R. V max (CHCW 1680 cm"^ (CONGO) 
1625cm-MCONCO). 
Analogously, the morpholin - 3,5 - dione deriva- 
tives useful as Intermediates for the preparation of 
the compounds of example 39 were prepared. 

10 Example41 

A solution of 3.85 g of ethyl 2 - hydroxy - 3 - phenyl - 
3 - (2 - methoxy - phenoxy) propionate in 35 ml of 
DMF was heated at 60"C under stimng for 60 hours 
with 5.34 ml of ethyl bromoactate and 3.32 g of 

15 anhydrous potassium carbonate. The mbcture was 
then poured into water, extracted with ethyl acetete 
and the organic extracts were washed to neutrality 
with HaO, dehydrated, concentrated under reduced 
pressure and the residue chromatographed on silica 

20 gel (phase: ethyl acetate/cyclohexane 1/1) so obtain- 
ing 3.35 g of ethyl 2 - (ethoxycarbonyl - methyloxy) - 
3 - phenyl - 3 - (2 - methoxy - phenoxy) - propionate. 
Yield 67%. 
I.R. V max (film) 1815 cm-^ (OCH3) 

26 P 
1740 cm-^ (C-O) 
Similarly, the analogous intentiediates useful for 
the preparation of the compounds of example40 
were prepared. 
30 Example 42 

To 3.55 g of 2 - ethoxycarbonyl - methyloxy - 3 - 
phenyl -3 - (2 - methoxy - phenoxy) - proplonitrile 
dissolved in 40 ml of anhydrous THF and cooled to 
10°C under an atmosphere of nitrogen, slow drop- 
35 wise addition was made, under stirring, of 1 5 ml of a 
molar solution of diborane in tetrahydrofuran. The 
mixture was then stirred at room temperature for 16 
hours, cooled and decomposed cautiously with 3% 
HCI. The THF was evaporated and the residue was 

40 purified by dissolving it in 3% HCI, allcalinizing with 
sodium bicarbonate and extracting with ethyl ether. 

The whole was evaporated to dryness to obtain 2.8 
g of an oil which was dissolved in 30 ml of anhydr- 
ous THF. The solution obtained was refluxed for 4 

45 hours. After cooling to 10°C there was added drop- 
wise 11.7 ml of a molar solution of diborane in THF. 
The whole was stirred at room temperature for 16 
hours. The reaction mixture was decomposed cauti- 
ously with 3% HCI; the THF was removed under vac- 

50 uum at room temperature and the acid aqueous sol- 
ution was washed once with ethyl ether, made 
alkaline wrth NaHCOg and re-extracted with ethyl 
ether. The organic phase was washed with HaO, 
dried over NaS04 and the residue converted to the 

55 hydrochloride which was crystallized from isop- 
ropanol and a small quantity of ethyl ether. There 
was obtained 2.2 g of 2 - [a - (2 - methoxyphenoxy) - 
benzyl] - morpholine - hydrochloride, melting point 
140-170^0 (Yield 84.3%) as a mbcture of dlas^ 

60 tereoisomers In the approximate ratio of 1 :1. The 
mixture was separated by column chromatography 
on silica gel (phase: CHC- 

l3/CH3OHyHCOOH-160/30/20),thus obtaining two dis- 
tinct diastereolsomers having melting point respec- 
65 tively of 21 1-214''C (diastereoisomer with Rf>) 



and 175-178*C (diastereoisomer with Rf<). 

Analogously, all the morpholines unsubstrtuted in 
the 4 - position mentioned in example 20 were pre- 
pared. 

70 Example 43 

2.69 g of 2 - hydroxy - 3 - phenyl - 3 - (2 - methoxy - 
phenoxy) - propionitrile in 25 ml of anhydrous DMA 
was stirred with 6.68 g of etiiyl bromoacetate In tiie 
presence of 2.76 g of anhydrous potassium carbo- 

75 nate. The mbcture was heated at SO'C for 16 hours, 
poured into water and extracted with ethyl acetate. 
The organic phase was washed with water, dried 
over Na2S04 and concentrated to dryness, to obtain 
3.55 g of 2 - ethoxycarbonyl methyloxy - 3 - phenyl - 3 

80 - (2 - methoxy - phenoxy) - propionitrile (oil) (Yield 
100%), which was used as such for the reaction 
described in the previous example. 

Analogously, the 2 - ethoxycarbonylmethyloxy - 
propionitriles useful as intermediates to the synth- 

85 esis of the compounds of example 42 were prepared. 
Example 44 

To 3.87 g of 2 - ethoxycarbonylmethyloxy - 3 - phenyl 

- 3 - (2 - methoxyphenoxy) - 1 - nitro - propene in 40 
ml of anhydrous THF, at approximately 30"C, there 

90 was very slowly added a solution of 1 .7 g of LiAIH4 in 
35 ml of anhydrous THF, under stimng, over approx- 
imately 2 hours. 

After the addition, the mbcture was refluxed for 2 
hours, cooled and treated with water, then with 18% 

95 soda and then again with water. After filtration, the 
solid was washed with THF and the organic solvent 
was evaporated to dryness, A purification-HCI (3%), 
NaOH (20%)-wasthen made, using ethyl ether as 
solvent The residual oil of the concentration was 

100 converted Into the hydrochloride which was crystal- 
lized 3 times from isopropanol plus a small quantity 
of ethyl ether, to obtain 2 - [a - (2 - methoxyphenoxy) 

- benzyl] - morpholine - hydrochloride (1 .6 g), melt- 
ing point 140-1 70X (Yield 47.8%). as a mixture of 

105 diastereolsomers in the approximate ratio of 1:1. By 
means of chromatography, proceeding as described 
in example 42, there were obtained two distinct dias- 
tereolsomers with melting point of respectively 
211-214''C and 175-17rC. 

1 10 Analogously, all the morpholines unsubstituted In 
the 4 - position mentioned in example 20, except the 
compounds containing chloro, were prepared. 
Example 45 

To 3.23 g of 2 - hydroxy - 3 - phenyl - 3 - (2 - methoxy - 
1 1 5 phenoxy) - 1 - nitropropene sodium salt dissolved in 
50 ml of anhydrous THF there was added at O^C 16.7 
g of ethyl bromoacetate. After 2 hours at 0°C the 
mbcture was stin-ed at room temperature for 48 
hours. 

1 20 The mixture was poured into water and extracted 
with ethyl acetate. The organic extracts were washed 
with water, dried over Na2S04 and concentrated to 
dryness. The residue was separated by column 
chromatography on silica gel (mobile phase: ethyl 

125 acetate/cyclohexane 1/1 ), to obtain 2.70 g of 2 - 
ethoxycarbonylmethyloxy - 3 - phenyl - 3 - (2 - 
methoxy - phenoxy) - 1 - nitropropene (oil). Yield 
70%. 

Analogously, all tiie nitro-propene derivatives use- 
130 ful as Intermediates for the preparation of the com- 
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pounds of example 44 were prepared. 
Example 46 

3.35 g of N • (2 - chloro - ethyl) -2 - hydroxy -3 - 
phenyl - 3 - (2 - methoxy - phenoxy) - propylamine 
5 was dissolved In 40 ml of anhydrous THF at -lO'C. 
At this temperature, slow dropwise addition was 
made to the mixture of 6.07 ml of 15% butyf lithium 
in hexane. After approximately 2 hours at -lO'C the 
temperature was slowly allowed to return to room 

10 temperature and the whole was stirred for another 
20 hours in these conditions, and then concentrated 
to dryness. The residue was dissohred in ethyl ether, 
filtered and the filtrate again concentrated to dry- 
ness. The residue was converted to the hydroch- 

15 loride by treatment with gaseous HCI in ethyl ether. 
Afterthree crystallizations from a mixture of isop- 
ropanol and a very small quantity of ethyl ether, 
there was obtained 1 .2 g of 2 - [a - (2 - methoxy - 
phenoxy) - benzyl] * morpholine hydrochloride, melt- 

20 ing point 1 12-170% (Yield 35.7%) as a mixture of 
diastereolsomers. By means of chromatographic 
separation, as described in examples 42 and 44, 
there were obtained two distinct diastereolsomers 
having melting point of 211 -214X and 175-178'C 

25 respecthfely. 

Analogously, all the compounds mentioned in the 
examples 17, 19 and 20 were prepared. 
£xampfe47 

To a solution of N - chloro - acetyl - 3 - phenyl - 2 - 

30 hydroxy - 3 - (2 - methoxy - phenoxy) - propylamine 
(3.49 g) in anhydrous THF (35 ml), a molar solution of 
diborane in tetrahydrofiiran (15 ml) Is slowly added 
dropwise at -5*t: under stirring. The mbcture was 
again stirred in cold conditions for 2 hours and then 

35 for 16 hours at room temperature. The mixture was 
cautiously decomposed with a small quantity of 99"* 
ethanol, concentrated to dryness at a temperature 
below 20X, to obtain N-(2 - chloroethyl) - 3 - phenyl - 
2 - hydroxy - 3 - (2 - methoxy - phenoxy) - prop- 

40 ylamine(3.35g; 100%) (oil). 

This was used Immediately as such for the conver- 
sion described in the previous example. 

Analogously, all the N - (2 - chloroethyl) - prop- 
ylamines usefiil as intermediates for the preparation 

45 ofthe compounds of example 46 were prepared. 
Example48 

A mixture of 2.73 g of 3 - phenyl - 2 - hydroxy - 3 - 
(2 - methoxy- phenoxy) - propylamine in 50 ml of 
methylene chloride and 0.56 g of NaOH in 15 ml of 

50 waterwas stirred at OX. Under vigorous stirring 
dropwise addition was madeto the mixture over 30 
minutes, again at 0*%, of 1 .58 g of chloroacetyl 
chloride in 2 ml of methylene chloride. After the add- 
ition, the stirring was continued at OX for 30 

55 minutes. The layers were separated and the aqueous 
phase extracted with CHzCla. The organic extracts 
were combined and washed with water, dried over 
Na2S04 and evaporated to dryness. There was 
obtained 3.49 g of N - chloroacetyl - 2 - hydroxy - 3 - 

60 phenyl - 3 - (2 - methoxy - phenoxy) - propylamine 
(oil). Yield 100%. 

Analogously, all the intermediates useful as start- 
ing materials for the preparation ofthe compounds 
of example 47 were prepared. 

65 Example49 



0.82 g of 2 - hydroxy - 3 - phenyl - 3 - phenoxy - 
propylamine was stirred at OX with 0.654 g of 
ethylene glycol dimethanesulphonate In 20 ml of 
anhydrous benzene. These conditions were kept for 
70 20 hours. Again at 0°C, under cooling and vigorous 
stirring, dropwise addition was then made to the 
suspension of 3.65 ml of 15% butyl lithium in hex- 
ane. The mixture was kept at 0**C for 2 hours and 
then at room temperature for 20 hours. A few drops 
75 of water were cautiously added to the mixture, 
which was then evaporated to dryness. A small 
quantity of water was added to the residue and the 
whole was then extracted with ethyl acetate. The 
organic phase was washed with water, dried over 
80 NazSO^ and evaporated to dryness. The residue dis- 
solved in ethyl ether was changed into the hydroch- 
loride by treatment with alcoholic HCI and, after two 
crystallizations from a mfocture of isopropanol and a 
small quantity of ethyl ether, there was obtained 0.50 
85 g of 2 - (a - phenoxy - benzyl) - morpholine hydroch- 
loride, melting point 140-170X. Yield 49.4%. 
Analogously, all the compounds mentioned in 
examples 17, 19 and 20 were prepared. 
Example SO 

90 To a solution of 2 - hydroxy - 3 - (2 - methoxy 

phenoxy) - 3 - phenyl - propylamine (10 g) in anhydr- 
ous dimethylformamide (150 ml), 55% NaH (1.75 g) 
was added at room temperature. After stinging for 1 
hour, a solution of 2 - chloro - 1 - iodo - ethane (7 g) in 

95 dimethylformamide (50 mi) was added all at one 
time. The temperature was maintained at 50X for 1 
hour then HaJZO^ (5.82 g) was added and the whole 
was maintained at SOX for a further 3 hours. The 
whole was poured into water and extraction made 

100 with ethyl acetate. After a standard working up, pro- 
cedure, 2 - [a - (2 - methoxy - phenoxy) - benzyl] - 
morpholine (6.24 g; 57%) was obtained as a trans- 
parent oil. HCI m.p. 140-170X. All the compounds 
mentioned in the examples 17, 19 and 20 were 

105 similarly prepared. 
Example 51 

To 3 g of 2 - [a - (2 - aminophenoxy) - benzyl] - 4 - 
methyl morpholine dissolved in 30 ml of acetonltrile 
there was added 4 ml of 37% aqueous formaldehyde 

llOandthenI gof NaBHaCN.Stirringwascarriedoutfor 
30 minutes at room temperature and addition was 
then made of glacial acetic acid to neutrality. The 
mixture was stirred for 3 hours at room temperature. 
The solvent was removed under vacuum, the 

115 residue made alkaline and extracted with 

chloroform. The chloroform was washed with water 
to neutrality, the whole was dried and evaporated 
under reduced pressure. The remained oil was taken 
up with ethanol to which was added 2 mi of 18% 

120 alcoholic HCI. Dilution with ethyl ether caused pre- 
cipitation of 2.67 g of 2 - [a - (2 - N, N - dimethylamino 

- phenoxy) - benzyl] - 4 - methyl - morpholine mono- 
hydrochloride (yield 74%). 

I.R. V max (CHCIa) 2700 cm-^ [UW^). 
MB Example S2 

To a solution of 6.5 g of 2 - [a - (2 - nitro - phenoxy) 

- benzyl] - 4 - methyl - morpholine in 200 ml of abso- 
lute EtOH there was added 0.7 g of Palladium- 
charcoal (5%) and the mixture was hydrogenated at 

130 2.5 atm. for 0.5 hours. The catalyst was filtered out. 
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the solution evaporated to dryness and the residual 
oil was converted to hydrochloride with alcoholic 
HCI. Crystallization from EtOAc/EtOH, gave 5.1 g of 2 
. [a - (2 - amino - phenoxy) - benzyl] - 4 - methyl • 
5 morpholine monohydrochlorida 

Yield 76%. ^ , 

I.R. V max (KBr) 3400 cm-^ (NHJ 
2700cm-MNK^). 

Example 53 ,^ ^ ^ 

10 To a solution of 4.5 g of 2 - [a - {2 - hydroxy - 
phenoxy) - benzyl] - 4 - methyl - morpholine in 70 ml 
of anhydrous DMF there was added 2.2 g of K2CO3 
and, at room temperature, slow dropwise addition 
was made of 1 ml of CH3I. After the addition, stinring 

15 was carried out for 5 hours at 55°C. The mixture was 
poured into 700 ml of cold water and extracted with 
ethyl ether. After washing with NaCI-saturated H2O 
and dehydration with sodium sulphate, the ether 
extracts were concentrated to a small volume. To the 

20 residue there was added 18% alcoholic HCI to obtain 
4 g of 2 - [a - (2 - methoxy - phenoxy) - benzyl] - 4 - 
methyl - morpholine hydrochloride, m.p- 67-90X 
(dec.) (yield 70%). 
I.R. V max (KBr) 2820 cm^^ (OCH3) 

25 2700cm-MNH^). 
Example 54 

To a solution of 15 g of 2 - [a - (2 - amino - 
phenoxy) - benzyl] - 4- methyl - morpholine hydroch- 
loride in 50 ml of waterthere was added 18.5 ml of 

30 23% HCI. The mbcture was cooled to 0°C and to it 
there was then slowly added, under stirring, a solu- 
tion of 3.45 g of sodium nitrite In 20 ml of water. 
After 20 minutes, tiie temperature was allowed to 
rise to room temperature. The whole was heated in a 

35 water bath at 40**C until nitrogen no longer evolved. 
Extraction was performed with chloroform after 
adjusting the pH to 9. The organic extracts were 
dried and evaporated to dryness and the residue was 
dissolved in 5 mi of absolute ethanol. There was 

40 added 9 ml of 20% ethanolic HCI. On dilution with a 
small quantity of ethyl ether there precipitated 2 - [a - 
(2 - hydroxy - phenoxy) - benzyl] - 4 - methyl - mor- 
pholine hydrochloride (4.65 g). Yield 31%. 
I.R. V max (KBr) 3500 cm*^ (OH) 

45 2700cm-MNH^) 
Example 55 

To 5.1 g of 2 - [a - (2 - nitro - phenoxy) - benzyl] -4- 
methyl - morpholine dissoh/ed in 70 ml of anhydrous 
toluene there was added 3 ml of anhydrous toluene 

50 there was added 3 ml of ethyl chlorocarbonate and 
the mixture was refluxed for 24 hours. Then it was 
evaporated to dryness and there was obtained 5.9 g 
of oil which was taken up with 15 ml of 8% alcoholic 
aqueous HCI and refluxed for 4 hours. After evapora- 

55 tion to dryness, the residue was taken up with 50 ml 
of H2O and extraction performed with ethyl ether. 
After washing with a saturated solution of NaCI and 
dehydration with sodium sulphate, the ether extracts 
were concentrated to a small volume. By adding 

60 alcoholic HCI (18% in absolute EtOH) there was 
caused to precipitate 3.5 g of 2 - [a - (2 - nitro - 
phenoxy) - benzyl] - morpholine hydrochloride. Yield 



I.R.i/miaoc2800cm-i (NH) 
65 1525cm--MN02). 



The compounds of example 20 were similarly pre- 
pared. 
Example 56 
A solution of 4 - benzyl - 2 - [a - (2 - methoxy - 

70 phenoxy) - benzyl] - morpholine (5g) in 99% EtOH 
(150 ml) and HCI (6 ml) was reduced (palladium- 
charcoal catalyst) for 4 hours at room temperature. 
The mixture was then filtered, dried under vacuum 
and separated on a silica gel column (mobile phase: 

75 CHCl3:MeOH:NH40H = 170:30:2) to obtain 2 -[a- (2- 
methoxy - phenoxy) - benzyl] - morpholine (2.1 g; 
yield 54.7%) as a transparent oil .HCI m.p. 140-170*C. 

The morpholine derivatives mentioned in the 
example 20 except those containing n'ltro or chloro 

80 were analogously prepared. 
Example 57 

A solution of 4 - benzyl - 2 - [a - (2 - methoxy - 
phenoxy) - benzyl] - morpholine (5 g) in benzene (70 
ml) with ethyl chloroformate (1 .23 ml) was refluxed 

85 for 5 hours. The solvent was evaporated and the 
residue was heated at reflux for 2 days with 10% 
KOH (70 ml) in MeOH solution. The whole was 
evaporated to dryness and the residue was par- 
titioned between ethyl ether and water. 

90 The water was extracted with fresh ether. An 
acid-base purification was performed using ether as 
extraction solvent Dry over Na2S04, filtration and 
evaporation under vacuum gave 2 -[a- (2 - methoxy 

- phenoxy) - benzyl] - morpholine (2.4 g; yield 60%) - 
95 as a mixture of the diastereoisomers .HCI m.p. 

140-170°C. All the compounds listed in example 20 
were similarly prepared. 

ExampleSS . ^ 

To a solution of 1 .23 g of LiAIH* in 50 ml of EtjO 
1 00 dropwise addition was made of 6.8 g of 4 - benzyl - [a 

- (2 - methoxy - phenoxy) - benzyl] - morpholin - 5 - 
one dissolved in 100 ml of anhydrous EtaO and 30 ml 
of anhydrous tetrahydrofiiran. The reaction mixture 
was stirred for two days at room temperature and 

105 tiien quenched w'rth HaO/NaOH/HjO and filtered; the 
solid was washed with hottetrahydrofuran and the 
filtrate dried over NajSOi and then brought to com- 
plete dryness under vacuum, in this way obtaining 4 

- benzyl - 2 - [a - (2 - methoxy - phenoxy) - benzyl] - 
110 morpholine (4.9 g; yield 78%) as a transparent oil. 

Analogously, the 4 - benzyl - 2 - [a - (2 - ethoxy - 
phenoxy) - benzyl] - morpholine as well as the com- 
pounds of the examples 17, 19 and 20, except ttiose 
containing chloro, were prepared. 

115 Example 59 

To a solution of N - benzylamino - 2 - hydroxy - 3 - 
(2 - methoxy - phenoxy) - 3 - phenyl - propylamine 
(3.5 9) in CH2CI2 (60 ml), NaOH (0.6 g) and water (16 
ml) were added at Q°C. The whole was cooled to 

120 -BO'^C and chloroacetyl chloride (1.1 ml) diluted in 
CHzCia (10 ml) was added dropwise. The organic 
extracts were combined and washed with a satu- 
rated solution of NaCI, drying was carried out over 
Na2S04 and the solution was then evaporated to 

125 dryness, so obtaining N - benzyl - N - chloroacetyl - 2 

- hydroxy - 3 - (2 - methoxy - phenoxy) - 3 - phenyl - 
propylamine (4.0 g; yield 93%) as an oil, chromatog- 
raphicaily pure, which is used as such. 

2.5 g of this product was dissolved in dimethyl 
130 sulphoxide (10 ml) then 55% NaH (0.275 g) was 
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added; after 1^ hours at room temperature the 
whole was poured into water and extracted with 
EtOAc. 

The organic extract was washed several times 
5 with water, dried over NaS04 and evaporated to dry- 
ness, so obtaining 4 - benzyl - 2 - [a - (2 - methoxy - 
phenoxy) - benzyl] - morpholin - 5 - one (2.2 g; yield 
94%). 

The 4 - benzyl - 2 - [a - (2 * ethoxy - phenoxy) - 
10 benzyl] - morpholin - 5 - one as well as the 4 - benzyl - 
derivath^es useful for the preparation of the com- 
pounds of example20, according to the procedure of 
examples 56 and 57, were similarly prepared. 
Example 60 

15 a) To a solution of2- hydroxy -3 -(2 -methoxy* 
phenoxy) - 3 - phenyl r propylamine (6 g) in CHsCIa 
{70 ml), a solution of NaOH (1 .3 g) and water (40 ml) 
was added dropwise. Dropwise addition was then 
made of benzoyl chloride (3«6 ml) dissohred in CHaCiz 

20 (20 ml) at O^C. The whole was stirred for 30 minutes, 
the organic layer was separated and tiie aqueous 
phase was extracted with CH2CI2; the combined 
organic extracts were washed with a saturated 
aqueous solution of NaCI, dried over Na2S04.and 

25 then the solution was evaporated to complete dry- 
ness, so obtaifting N - benzoylamino - 2 - hydroxy- 3 

- (2 - methoxy - phenoxy) - 3 - phenyl - propylamine 
(8.1 g; yield 98%) as an oil. 

b) to a solution of LIAIH4 (1 6.3 g) in anhydrous 
30 Et20 (1000 ml) a solution of the oil obtained accord- 
ing to the process under a) of the present example 
(8^1 g) In anhydrous E^O (1500 ml) was added and 
the whole was kept at reflux for 12 hours. After a 
normal processing and an acid-base purification 
35 with E^O as solvent and after evaporation to dry- . 
ness, N - benzylamino - 2 - hydroxy - 3 - (2 - methoxy 

- phenoxy) - 3 - phenyl - propylamine {2^ g; yield 
4S%) was obtained as mbcture of diastereoisomers 
(colouriessoil). 

40 Analogously,theN -benzylamino -2 -hydroxy -3- 
(2 - ethoxy - phenoxy) - 3 - phenyl - propylamine, as 
well as the N - benzylamino derivatives useful for the 
preparation of the compounds of example 59, were 
prepared. 

45 Example 61 

Tablets were prepared, each weighing 200 mg and 
each containing 25 mg of active Ingredient, In the 
manner described below: 



50. Composition (for 10,000 tablets) 

2 - [a - (2 - methoxy - phenoxy) - 

benzyl] - morpholine 

Lactose 

Com starch 
55 Talc (powdered) 

Magnesium stearate 



250 g 
1.230 g 

450 g 
50 g 
20 g 



The 2 - [a - (2 - methoxy - phenoxy) - benzyl] - mor- 
pholine, the lactose and half of the com starch were 
60 mixed, sieved through a 0.55 mm mesh screen, 30 g 
of com starch was dispersed in 3CH) ml of hot water. 
The mbcture of the powders was granulated with the 
starch mucilage obtained. The granulate was dried 
and passed through a^A mm mesh screen. The rest 
ofthe starch was added, as also the talc and the 



magnesium stearate. A careful blending was per- 
formed and the mass was compressed into tablets 
with 8 mm diameter punches. 
Example 62 

70 Tablets were prepared, each weighing 200 mg and 
each containing 25 mg of active ingredient: 



75 



80 



Composition (for 10,000 tablets) 

N - methyl - 2 - methoxy - 3 - 

(2 - ethoxy - phenoxy) -3 - phenyl - 

propylamine 250 g 

Lactose 1.230 g 

Com starch 450 g 

Talc (powdered) 50 g 

Magnesium stearate 20 g 



The tablets were prepared as described in example 
61. 

CLAIMS 

85 1 . A compound having the following formula (I) 



90 




(1) 



wherein 

n and ntare, independently, 1,2 or3; 
each or the groups R and Ri, which may be the 
95 same or different is hydrogen; halogen; halo-Ci-Ce 
alkyl; hydroxy; d-Cs alkoxy; Ct-Ce alkyl, optionally 
substituted; aryl-Ct-Ce alkyl optionally substituted; 
aryl-Ci-C^ alkoxy optionally substituted; -NO2; 

100 -Nv^^ .wherein Rs and Ra are, Indepen- 
^Re 

dently, hydrogen or C^-C^ alkyl, or two adjacent R 
groups or two adjacent Ri groups, taken together, 
form the-O-CHr-O- radical; 

105 R2 is hydrogen; C^i-Cta alkyl optionally substituted, 
or aryl-Ci-Cs alkyl; each of the groups R3 and R4, 
which may be identical or different, is hydrogen, 
Ci-Ce alkyl optionally substituted, CVC4 alkenyl, CrO^ 
alkynyl, aryl-Ci-C4 alkyl optionally substituted, C9-C7 

110 cycloalkyi optionally substituted, or Ra and R4 with 
the nitrogen atom to which they are bounded form a 
pentatomic or hexatomic saturated or unsaturated, 
optionally substituted, heteromonocyclic radical 
optionally containing other heteroatoms belonging 

1 1 5 to the class of O, S and N; 

or Ra and R4, taken together, form the -CHr-CHz- 
radical, as well as the pharmaceutically acceptable 
salts thereof. 

2. A compound having formula (I) as per claim 1 
120 wherein n and ni are Independently 1 or 2; each 

of thegroups R and Ri is, independentiy, hydrogen, 
methoxy, ethoxy, chlorine, trifluoromethyl or two 
adjacent R groups form a -0-CHrO- radical; R2 is 
hydrogen or methyl; one ofthe groups Ra and R4 is 
125 hydrogen and the other is methyl as well as the 
pharmaceutically acceptable salts thereof. 

3. A compound having formula (1) as per claim 1 
wherein n and ni are, independently, 1 or 2; each 

ofthe groups R and Ri is, independentiy, hydrogen, 
130 methoxy, ethoxy, chlorine, trifluoromethyl or two 
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adjacent R groups form the radical -O-CHrO-; Ra 
and R4, taken together, form the radical -CHr-CHr-# 
Ra is hydrogen, methyl or isopropyl as well as the 
pharmaceutlcally acceptable salts thereof. 
5 4. A compound selected from the group consist- 
ing of: 

2 - (a - phenoxy - benzyl) - morpholine; 
2 - [a - (2 - methoxy - phenoxy) - benzyl] - mor- 
pholine; . 
ID 2 -[a- (3 - methoxy- phenoxy) - benzyl) - mor- 
pholine; _ 
2 - [a - (4 • methoxy - phenoxy) - benzyl] - mor- . 

pholine; u i- 

2 - [a - (2 - ethoxy - phenoxy) - benzyl] - morpholine; 
15 2- a- (4 -chloro- phenoxy) -benzyl] -morpholine; 
2 - [er - (3, 4 - methy lendioxy - phenoxy) - benzyl] - 
morpholine; , 
2 - [a - (2 - methoxy - phenoxy) - 2 - methoxy - benzylj 

- morpholine; , 
20 2 - [a - (2 - ethoxy - phenoxy) - 2 - methoxy - benzylj - 

morpholine; 

2 - [a - (2 - ethoxy - phenoxy) - 4 - ethoxy - benzylj - 
morpholine; 

2 - [a - (4 - chloro - phenoxy) - 4 - ethoxy - benzylj - 
25 morpholine; , 
2 - [a - (2 - methoxy - phenoxy) - 4 - ethoxy - benzylj - 
morpholine; , 
2 -[a- (2 - methoxy - phenoxy) - 2 - chloro - benzylj - 
morpholine; , 
30 2 - [a - (2 - ethoxy - phenoxy) - 2 - chloro - benzylj - 
morpholine; , 
2 - [a - (2 - methoxy - phenoxy) - 3 - chloro - benzylj - 
morpholine; 

2 - [a - {2 - ethoxy - phenoxy) - 3 - chloro - benzylj - 
35 morpholine; . 
2 - [a - (2 - ethoxy - phenoxy) - 4 - chloro - benzylj - 
morpholine; , 
2 - [a - (2 - methoxy - phenoxy) - 4 - chloro - benzylj - 
morpholine; 

40 2 - [a - (2 - methoxy - phenoxy) - 4 - trifluoromethyl - 
benzyl] - morpholine; 

2 - [a - (4 - ethoxy - phenoxy) - 4 - trifluoromethyl - 
benzyl] - morpholine; 

2 - [a - (2 - methoxy - phenoxy) - 3, 4 - dichioro - 
45 benzyl] - morpholine; 

2 - [a - (2 - ethoxy - phenoxy) - 3, 4 - dichioro - benzylj 

- morpholine, 

as well as their pharmaceutlcally acceptable salts. 
5. A compound selected from the group consist- 

50 ing of: ^ 
4 - methyl - 2 - [a - (2 - methoxy - phenoxy) - benzylj - 

morpholine; . 
4 - methyl - 2 - [a - (2 - ethoxy - phenoxy) - benzylj - 
morpholine; 

55 4 - methyl - 2 - [a - (2 - methoxy - phenoxy) - 3 - chloro 

- benzyl] - morpholine; 

4 - methyl - 2 - [a - 2 - ethoxy - phenoxy) - 3 - chloro - 
benzyl] - morpholine; 

4 - methyl - 2 - [a - (2 - ethoxy - phenoxy) - 4 - chloro - 
60 benzyl] - morpholine; 

4 - methyl - 2 - [a - (2 - methoxy - phenoxy) - 4 - chloro 

- benzyl] - morpholine; 

4 - methyl - 2 - [a - (2 - methoxy - phenoxy) - 4 - 
trifluoromethyl - benzyl] - morpholine; 
65 4 - methyl - 2 - [a - (2 - ethoxy - phenoxy) - 4 - trif- 



luoromethyl - benzyl] - morpholine, 

as well as their pharmaceutically acceptable salts. 

6. A compound selected from the group consist- 
ing of: 

70 4 - isopropyl - 2 - [a - {2 - methoxy - phenoxy) - 
benzyl] - morpholine; 

4 - isopropyl - 2 - [a - (2 - ethoxy - phenoxy) - benzylj - 
morpholine; 

4 - isopropyl - 2 - [a - (2 - methoxy - phenoxy) - 3 - 
75 chloro - benzyl] - morpholine; 

4 - isopropyl - 2 - [a - (2 - ethoxy - phenoxy) - 3 - 

chloro - benzyl] - morpholine; 

4 - isopropyl - 2 - [a - (2 - ethoxy - phenoxy) - 4 - 

chloro - benzyl] - morpholine; 
80 4 - isopropyl - 2 - [a - (2 - methoxy - phenoxy) - 4 - 

chloro - benzyl] - morpholine; 

4 - isopropyl - 2 - [a - (2 - methoxy - phenoxy) - 4 - 

trifluoromethyl - benzyl] - morpholine; 

4 - isopropyl - 2 - [a - (2 - ethoxy - phenoxy) - 4 - 
85 trifluoromethyl - benzyl] - morpholine, 

as well as their pharmaceutically acceptable salts. . 

7. A compound selected from the group consist- 
ing of: 

N - methyl - 2 - hydroxy - 3 - phenoxy - 3 - phenyl - 
90 propylamine; 

N - methyl - 2 - hydroxy - 3 - (2 - methoxy - phenoxy) - 
3 - phenyl - propylamine; 

N - methyl - 2 - hydroxy - 3 - (2 - ethoxy - phenoxy) - 3 

- phenyl - propylamine; 

95 N • methyl - 2 - hydroxy - 3 - (4 - chloro - phenoxy) - 3 

- phenyl - propylamine; 

N - methyl - 2 - hydroxy - 3 - (3, 4 - methylendioxy - 
phenoxy) - 3 - phenyl - propylamine; 
N - methyl - 2 - hydroxy - 3 - (2 - methoxy - phenoxy) - 
100 3 - (2 - chloro - phenyl) - propylamine; 

N - methyl - 2 - hydroxy - 3 - (2 - ethoxy - phenoxy) - 3 

- (2 - chloro - phenyl) - propylamine; 

N - methyl - 2 - hydroxy - 3 - (2 - methoxy - phenoxy) - 
3 - (3 - chloro - phenyl) - propylamine; 
1 05 N - methyl - 2 - hydroxy - 3 - (2 - ethoxy - phenoxy) - 3 

- {3 - chloro - phenyl) - propylamine; 

N - methyl - 2 - hydroxy - 3 - (2 - methoxy - phenoxy) - 
3 - (4 - chloro - phenyl) - propylamine; 
N - methyl - 2 - hydroxy - 3 - (2 - ethoxy - phenoxy) - 3 
1 10 - (4 - chloro r phenyl) - propylamine; 

N - methyl - 2 - hydroxy - 3 - (2 - methoxy - phenoxy) - 

3 - (4 - trifluoromethyl - phenyl) - propylamine; 

N - methyl - 2 - hydroxy - 3 - (2 - ethoxy - phenoxy) - 3 

- (4 - trifluoromethyl - phenyl) - propylamine; 

1 1 5 N - methyl - 2 - hydroxy - 3 - {2 - methoxy - phenoxy) - 
3 - (3, 4 - dichioro - phenyl) - propylamine; 
N - methyl - 2 - hydroxy - 3 - (2 - ethoxy - phenoxy) - 3 

- (3, 4 - dichioro - phenyl) - propylamine, 

as well as their pharmaceutically acceptable salts. 
120 8. A compound selected from the group consist- 
ing of: 

N - methyl - 2 - methoxy - 3 - phenoxy - 3 - phenyl - 
propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - methoxy - phenoxy) 
125 - 3 - phenyl - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - ethoxy - phenoxy) - 3 

- phenyl - propylamine; 

N - methyl - 2 - methoxy - 3 - {4 - chloro-phenoxy) - 3 - 
phenyl - propylamine; 
130 N - methyl - 2 - methoxy - 3 - (3, 4 - methylendioxy - 
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phenoxy) - 3 - phenyl - propylamine; 

N - methyl - 2 - methoxy - 3 - phenoxy - 3 - (2 - chloro - 

phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - methoxy - phenoxy) 
5 - 3 - (2 - chloro - phenyl) - propylamine; 
N - methyl - 2 - methoxy - 3 - (2 - ethoxy - phenoxy) - 3 

- (2 - chloro - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - methoxy - phenoxy) 

- 3 - (3 - chloro - phenyl) - propylamine; 

10 N- methyl -2 -methoxy- 3 -{2 -ethoxy -phenoxy) -3 

- (3 - chloro - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - methoxy- phenoxy) 

- 3 - (4 - chloro - phenyl) - propylamine; 

N r methyl - 2 - methoxy - 3 - (2 - ethoxy - phenoxy) - 3 
15 - (4 -chloro-phenyl)- propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - methoxy - phenoxy) 

- 3 - (4 - trtfluoromethyl - phenyl) - propylamine; 

N - methyl - 2 - methoxy - 3 - (2 - ethoxy - phenoxy) - 3 

- {4 - trifluoromethyl - phenyl) - propylamine; 

20 N - methyl ^ 2 - methoxy - 3 - (2 - methoxy - phenoxy) 

- 3 - (3, 4 - dichloro - phenyl) - propylamine; 

N - methyl - 2 methoxy - 3 - (2 - ethoxy - phenoxy) - 3 

- (3, 4 - dichloro - phenyl) - propylamine, as well as 
their pharmaceutlcally acceptable salts. 

25 9. A process for the preparation of a compound 
according to anyone of the preceeding claims^ the 
process comprising: 
a) reducing a compound of formula (II) 



30 




(12) 



wherein n, ni, R, Ri and Ra areas defined in claim 1, 
35 so obtaining compounds of formula (I) wherein R3 
and Rc are both hydrogen and R, R,, n, n, and R2 are 
as defined above; or 
b) • reducing a compound of formula (III) 



40 





70 



75 



80 



45 wherein n, ni, R, Ri, Ri, R3 and R4 are as defined in 
claim 1 ; or 

c) reducing a compound of formula (IV) 



SO 



wherein n, n, and R2 are as defined above and R and 
Rt have the meanings reported above except -NO2, 
55 or a salt thereof, so obtaining compounds of formuFa 
(I) wherein n, ni and R2 are as defined above, R and 
Ri have the meanings reported above except -NOa, 
and Ra and R4 are both hydrogen; or 
d) reacting a compound.of formula (V) 



60 



(V) 



wherein n, nt, R and R^ are as defined above, with an 
65 amine of formula HNR3R4 in which Ra and R4 are as 



defined above, so obtaining compounds with for- 
mula (I) wherein R2 is hydrogen, n, n„ R, Ri, R3 and R4 
have the meanings reported ak>ove, except the 
meaning of R4 as forming, together with Ra, the radi- 
cal -CH2-CH2-; or 

e) reducing a compound of formula (VI) 



in) 



wherein n, n^, R, R, and R^ are as defined above, and 
Z is^CHa or^C=0, so obtaining compounds of 
formula (I) wherein R, and R4, taken together, form 
the radical -CHr-CHr-and n, n,, R, Rf and R3 are as 
defined above; or 

f) reductively cyclizing a compound of formula (VII) 



85 



90 



95 




wherein n, ni, R and Ri are as defined above, Ra is 
Ci-Q-alicyl, one of Rb and Re is hydrogen and the 
other is-^»N orRb and Retaken together, form the 
radical ^'CH-NOa, so obtaining compounds of for- 
mula (I) wherein n, n„ R and Ri are as defined above, 
Ra and R4, taken together, form the radical 
-CHr-CHr- and R3 is hydrogen; or 
g) cyclizing a compound of formula (VIII) 



100 



(Tin) 



105 

wherein n, nt, R, Ri and R3 are as defined above and X is 
hydroxy or halogen or the residue of a reactive ester 
of an alcohol, so obtaining compounds of formula (I) 
wherein Ra and R4, taken together, form the radical 
110 -CHr-CHa- and n, ni, R, Ri and R3 are as defined 
above; or 

h) reacting a compound of formula (DC) 



115 




120 wherein n, n,, R, Ri and Ra are as defined above, with 
a compound of formula (X) 



Y-CH2-CH2-Y 



(X) 



125 wherein each of the groups Y, whether the same or 
different, is halogen or the residue of a reactive ester 
of an alcohol, so obtaining compounds of formula (I) 
wherein R2 and R4, taken together, form the radical 
-CH2-<:H2- and n, ni, R, Ri and R3 are as defined 

130 above and, if desired, converting a compound with 
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formula (I) into another compound with formula (I) 
and/or, if desired, salifying a compound with formula 
ID or obtaining a free compound from a salt and/or, if 
desired, resolving a mixture of isomers into the indi- 
5 vidual isomers. ^. „ 

10. A process according to claim 9 substantially 
as described in any one of theforegoing Examples 1 

to 62. . . ^ 

11. A compound according to claim 1 when pre- 
10 pared by a process according to claim 9 or 10. 

12. A pharmaceutical composition comprising a 
compound according to anyone of claims 1 to 8 and 
1 1 and a pharmaceutlcally acceptable carrier and/or 
diluent - 

Printed Her Mijeit/t Statlontnr OfficB brTlieTwMto 
from which oopias may twoltfalned. 



